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FOREWORD

This bibliography is a compilation of referen.ces on

ChemicaZ MiZling. Entries were selected, using the

authorized term chemical milling, from references processed

into the AD data banks from. January 1953 to July 1972 and

supersedes AD-702 750.

Corporate Author-Monitoring Agency, Subject, Title,

Personal Author, Contract Number and Report Number Indexes are

provided.

BY ORDER OF THE DIRECTOR, DEFENSE SUPPLY AGENCY

OFF!CIAL

BERT B.STEGMA JR.
Administrator
Defense Documentation Center
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AD-252 129
WATERVLIET ARSENAL N Y

CHEMICAL MILLING (U)

DEC 60 23P ROSEsC.H.;
REPTe NO. wVT RI-60001 IRI 60001 I

UNCLASSIFIED RF'PORT

DESCRIPTORS: *CHEMICAL MILLINGs ALLOYS, ALUMINUM ALLOYS,
CASTINGs CHEMICAL REACTIONS, CORROSION, GUNS, MACHINE
TOOLS, MACHINING, MAGNESIUM ALLOYS, MANUFACTURING
METHODS, MECHANICAL PROPERTIES# METALS, PHYSICAL
PROPERTIES, PRECISION FINISHING, PROCESSING, PRODUCTION,
SHEETS, STEELt SURFACE PROPERTIES, TEMPLA T ES, TITANIUM
ALLOYS (U)

A PROCESS STUoY, OUTLINING THE CAPABILITIES AND
LIMITATIONS OF CHEMICAL MILLING, THE MATERIALS FOR
WHICH If IS SUITABLE, THE ACCURACIES AND SURFACE
FINISHES EXPECTEDI DERIVED FROM A STUDY OF THE
AVAILABLE LITERATURE AND VISITS TO USERS OF THE
PROCESS# ARE MADE TO DETERMINE THE APPLICABILITY OF
THE METHO TO THE PILOT PRO UCTION REQUIREMENTS OF
WATLRVLIET ARSENAL@ FORTY-TWO POl'NDS OF '43,O
STEEL WERE REMOVED FROM A 90MM M•1 BREECH RING IN
61 HOURS BY CHEMICAL MILLING. SURFACE FINISH WAS 62
MICROINCHES. METAL REMOVAL RATE WAS *0007 IN. PER
MINUTE# (AUTHOR) (U)

UI
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AD-256 351
PENNSYLVANIA STATE UNIV UNIVERSITY PARK

INFLUENCE OF DISPLACIVE.SHEARING STRESSES ON THE
KINETICS OF RECONSTRUCTIVE TRANSFORMATIONS EFFECTED
BY PRESSURE IN THL RANGE O-10,Oo BARS (U)

IV DACHILLE.FRANK;ROYRUSTUM;

UNCLASSIFIED REPORT

DESCRIPTORS: '*CHEMICAL MILLING# *PHASE STUbIES9
sTRANSFORMATIONS, CHEMICAL BONDS. CHEMICAL. ENGINEERING,
PRESSURE, REACTION KINETICSt SHEAR STRESSESt
TEMPERATURE (U)

EARLIER RESULTS SHOWED T1iA1 ORDINARY tABO9ATQRY
GRINDERS AND MIXERS WERE AB).E TO CONVERT SEVERAL
PHASES (E.G. PB02, MNF29 CAC03,
BEF2o ETC.) INTO THEIR RESPECTIVE HIGH-PRESSURE
FoRMs WHICH, AT EUUILIBRIUN REQUIRE 10-15000
ATMOSPHERES AT ROOM TEMPERATURE. HENCEs EVERIMENTS
WERE DEVISED TO ATTEMPT TO SEPARATE THE EFFECT OF
HYDROSTATIC PRESSURE FROM THOSE OF SHEARING STRESSES
AND BONU-BREAA(AiE, A STUDY OF THE INFLUENCE OF
SHEARIN4 STRESSES SUPERIMPOSED UPON QUASIHYDROSTATIC
PRESSURES OF UP To lOUoO00 BARS AT TEMPERATURES BELOW
SSG C WAS MADE POSSIBLE BY THE DEVELOPMENT OF
SIMPLE APPARATUS, THIS CONSISTS OF THE BKg:GMAN
UNIAXIAL-TYPE APPARATUSt WITH A PROVISION FoR
CONTINUOUS NOTATION OF THE BOTTOM PISTON VERY SLOWLY
BACK AND FORTH THROUGH A 2 DEGREE ARC. THE SAMPLE
IS HEATED EXTERNALLY; DISPLACIVE-SHEARIN' RUNS WITH
PRESSURE AND TEMPERATURE AUTOMATICALLY CONTROLLED CAN
BE MADE FOR PERIODS EXCEEDING SEVERAI. DAYS IF
DESIRED. THE RESULTS CLEARLY SEPARATE THE INFLUENCE
OF HYDROSTATIC PRESSURE ITSELF UPON RLACTION RATES
FROM THE EFFECT OF THE ADDED DISPIACIVE-SHEARING
STRESSES* FROM THE RESULTS IT BECOMES CLEARf THAT
EQUILIBRIUM RELATIONS BETWEEN PHASES ARE NOT ALTERED
BY THE $HEARING STRESsES, (AUTHjR) (u)

UNCLASSIFIED /ZOmL6
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AD-261 959
AEROJET-GENERAL'CoRP SACRAMENTO CALIF

STRUcTURAL TESTS OF A CHEMICALLY MILLED LADISH D-6AC

STEEL SLCONV-STAGE MINUTEMAN AFT CLOSURE lU)

JUL 61 IV THOMASR*Wa;
CONTRACT: AF33 600 36610

UNCLASSIFIED REPORT

DESCRIPTORS: *CHEMICAL MILLING, *ROCKET CASES.
DEFORMATION, DESIGN, GUIDED MISSILES, HYDROSTATIC
PRESSURE, MEASUREMENT, MECHANICAL PROPERTIES,
PROCESSING, ROcKET MOTORS, STAGING, STEEL, STRESSES,
SURFACE-fO-SURFACE, TESTS (U)

IDENTIFIERS:'" MINUTEMAN (U)

A STUDY WAS MADE TO DETERMINE IF THE STRUCTURAL
STRENGTH REQUIREMENTS FOR THE AFT CLOSURE OF THE
SECOND-STAGE MINUTEMAN ENGINE COULD BE MET wITH
REDuv-rED-WEIGHT, CHEMICALLY MILLED CLOSURE OF LADISH

D,;$AC STEEL. THE STUDY INDICATED THAT THE
CHEMICALLY MILLED AFT CLOSURE, WHICH WEIGHED 60 LB
LESS THAN THE CONVENT'ONAL STEEL CLOSURE, HAD
SATISFACTORY STxUcTUAAL STRENGTH. THE STRUCTURAL
TESTS WERE MADE WITH AN AFT CLOSURE OF THE

PRELIMINARY FLIGHT RATING TEIT (PFRT)
DESIGN. THE CLOSURE WAS CHEMALLY-mILLED TwICE TO
REDUCE THE THICKNESS oF PART OF THE SHELL, THE NOZZLE
BOSSES, AND YHE BOLTED JOINT, STRLSSCOAT NAS

APPLIED To THE AFT CLOSURE AND THE LNIT WAS
HYDROSTATICALLY TESTED AFTER EACH MILL:NG OPERATION.

AN ANALYSIS OF STRESS AND STRAIN DATA INDICATED
THAT THE REDUCEDn-,EIGHT CLOSURE SATISFACTORILY
WITHSTOOD A PRESSURE O7 600 PSIG AND WILL MEET
ULTIMATE STRENGTH DESIGN CRITERIA, (AUTHOR) (U)

3
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AD-262 184
NORTHROP AIRCRAFT INC HAWTHORNE CALIF

DEVELOPMENT OF IMPROVED METHODS-, PROCESSES, AND
TECHJIQUES FOR PRODUCING STEEL .EXT'RUSIONS ju)

JUN 61 IV CHRISTENSENLoMoIROSERWot
REPT. NO. NOR 61 199
CONTRACT: AF33 600 36713

UNCLASSIFIED REPORT

DESCRIPTORS: *AIRFRAMESt *EXTRUSIONo *STEEL* CHEMICAL
MILLING, CORROSION-RESISTANT ALLOYS, DIES, OIFFUSIoN.,
DRAWING (MACHINE PROCESSING), GLASS, HARDNESS, HEAT
TREATMENT, LUBRICANTS, MANUFACTURI'NG METHODS, MECHANICAL
PROPERTIES, mICROSTRUCTURE, NICKEL5 PLATING, PROCESSING,
SURFACE PRoPERTIEE* TENSILE PROPERTIES iu)

IDENTIFIFRS: 8-70 AIRCRAFT 1U)

DIMENSIONAL INTEGRITY AND SURFACE QUALITIES

OBTAINED IN THE 0.06-IN. TEE SECTIONS OF PHASE
IARE CONSIDERED SUFFICIENT FOR PROCEEDING To
PHASE IIo LOW AND ERRATIC MECHANICAL
PROPERTIES WERE NOTED IN THE EVALUATION OF pHASE
I EXTRUSIONS IN BOTH H-11 AND PH 15-7M0
MATRIALS, METALLURGICAL STUDIES INDICATED THAT
THESE LOW PROPERTIES RESULTED FROM DIFFUSION OF THE
NICKEL LUBRICANT MATERIAL INTO THE SURFACE OF THE
EXTRUSIONS. AFTER REMOVAL OF THE CONTAMINANT
COATING BY CHEMICAL ETCHING, THE RESULTANT MECHANICAL
PROPERTIES *ERE VELL AITHIN SPECIFICATIONS FOR THE
MATERIALS. THE CHEMICAL ETCHING ALSO YIELDS

IMPROVED SURFACE QUALITY* (AUTHOR) (U)

UNCLASSIFIED /ZGML6
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AD-264 685
GENERAL DyNAMICS/CONVAIR SAN DIEGO CALIF

TITANIUM DEVELOPMENT PROGRAM. VOLUME IV* (U)

MAY 61 IV LANGLOISlAsP.PMURPHY,J.FoaGREENo
EeDe;

CONTRACT: AF33 600 34876
MONITOR; AsD -TR617 576

UNCLASSIFIED REPORT

DESCRIPTORS: *ALLOYS# *JOINTS# *MANUFACTURING METHODS,
*TITANIU0 ALLOYS, AIRPLANE ENGINE DUCTS, AIRPLANE
PANELS, ALUMINUM ALLOYS, BOLTED JOINTS, BRAZING,

CHEMICAL MILLING, CONFIGURATION, DESIGNt FUSELAGES, HEAT
TREArMENT, MATERIALS, MOLYBDENUM ALLOYSt PROCESSING,
RIVETED .OINTS, SMALL TOOLS, SPOT WELDSt STIFFENED
CYLINDERS, TAILS (AIRCRAFT), TORPEDO COMPONENTS,
VANADIUM ALLOYS# WELDING, WELDS, WINGS (U)

CONTENTS: MANUFACTURING METHOD EVELOPHENT
DEVELOPMENT OF OPTIM M OPERATIONAL SEQUENCING
PROCESS DEVELOPMENT CHEMICAL MILLING
TOOLING .ONCEPTS ROOM TEMPERATURE FORM -

FURNACE HOT SIZE AND AGL ROOM TEMPERATURE
FORM• - HEATED PRESS HoT SIZEc- FURNACE AGE

SHORT CYCLE HOT FORM - AGE SEQUENCE TOOL
MATcWRIALS PARTS MANUFACTURE TAIL CONE
LEADING EDGE CANTED FUSELAGE BULKHEAD
ASSEMBLILS E.NGINE BLEED AIR DUCTS PANLLS (U)

45iiUNCLASSIFIED /zOML6
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AD-Z6b 701
FOREIGN TECHNOL.OY DIv WRIGHT-PATTERSUN AFB OHIO

ELECTRIC AND CHEMICO.•tECHANICAL METHODS OF wORKING
METALS (CHAPTER VjI) (U)

IV POPILOVoLo YAo;

UNCLASSIFIED REPORT

DESCO PTOS: *METALS# oPROCESSING, BRAZING, CHEMICAL
MILLINGo ELECTRODEPOSITION9 ELECTROEROSIVE MACHININGo
ELEC1ROLYTIC POLISHING, ELECTROPLATING, HEAT TREATMENT,
HEATING, PICKLING, SINTERING, SOLDERING* SPAR9
MACHININ(3v TECHNOLOGiCAL INTELLIGENCE, TRANSLATIONS (U)

IDENTIFIERS: USSR (U)

ELECTROCHEMICAL METHODS oF ELECTROPLATING AND
ELECTROCHEMICAL POLISHING ARE DEMONSTR*TEDo
CHEMICAL MILLING AND METAL HEATIN6 PROCESSE5 ARE
DISCUSSED. HEAT TREATING OF STEEL BY CONTACT
ELECTROMEATING (No Vo GEVELING'S METHOD), HEATING
IN ELECTROLYTES (t. Z. YASNOGODSKIYIS METHOD),
AND SURFACE FLAME HARDENING ARE ALSO DISCUSSEDo (U)

6
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AD-2 6 7 806
METAL HYDRIDES INC BEVERLY CIASS

UEC 61 IV
CONTRACT: DA91 591EUC172Z

UNCLASSIFIED REPORT

DESCRIPTORS: OCOPPER, ACETIC ACIDS, CADMIUM, CHEMICAL
MILLINGI CHLORIDES, CRySTALLIZATION, DISKS, FEASIBILITY
5TUDIES, HEATING. IRON COM,.OUNDS, MELTING, NITRIC ACID,

PHOSPHORIC ACIDS, PRODUCTION, SHEETS, SINGLE CRYSTALS,
SPACE NAVIGATION, TEST Mr.THOuS (U)

A METHOD vAS'DEVELOPED FOR PRODUCING A STACK OF
CU SINGLE CRYSTAL DISKS 5U-MICRONS THICK WHICH
UTILIZEU THE SPAR PLANNING TECHNIQUE FOLLOWED BY
CHEMICAL POLISHING, THE METHOD FOR PROCESSING 3s-
To 50-MICRON THICK DISKS IS AS FOLLOWS: (1) GROW
2.5-MM THICK SLABS AS BIG AS POSSBLE, (2) SPARK-
TEPAN I-CM-DIAM DICS AND SPARK PLANE TO 75 TO 100
MICRONS ThICK, AND (3) CHEMICALLY THIN TO 35 TO
50 MICRUNS. ATTEMPTS TO GRoV SINGLE CRYSTAL CD
DISKS RESULTED IN THE FORMATION OF POLYCRYSTALLINE
SHELTS, fUl

7
UNCLASSIFIED /ZOML6
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AD-268 U33
AIR FORCE CA4BRIDGE RESEARCH LABS L G HANSCOM FIELD
MASS

A NOTE ON SLMICONDUCTOR DEVICE FABRICATION (U)

AUG 61 IV BERMANtIl|
REPT. NO, 729

U1CLASSIFIED REPOkT

DEScRIPTOxS: ALLOYS, BONDING, CHEMICAL MILLING,
ELECTROEkOSIVE-MACHtNING, GERMANIUM COMPOUNDSp HEATING,
IMPURITIES, INTERMETALLIC COMPOUNDS, PICKLING

COMPUSITIONS, PLATIN(t PRODUCTIONt SEMICONDUCTORs,
SILICON COMPOUNDS, TEST METHODS (U)

A DISCUSSION IS PRESENTED OF THE BASIC STEPS IN THE
MAKING OF Ge AND 5I JUNCTION DEvICEs. IT
INCLUUES A LIST OF THE COMMON ETCHANT5 WITH THEIR
RELATION TO VARIOUS PHASES OF DEVICE FABRICATION#
CONSIDENATION IS GIVEN TO ALLOYING FOR JUNCTIONS
AND OHMIC CONTACTS, AS WELL AS INFORiMATION ON
APPLYING THE DOPANT ALLOY. ELECTROLESS NI OR
AU 6OLDs FURNACE FIRING, AND PLATING ARE EXAMINED
IN VIEW OF REQUIRED MODIFICATIONS. (AUTHOR) (U)

8
UNCLASSIFIED /ZOML6
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AD-269 209
BATTELLE MEMORIAL INST COLUMBUS OHIO DEFENSE METALS

INFORMATION CENTER

A REVIEW o0 RECENT DEVELOPNENTS IN TITANIUM AND
TITANIUM A6LOY TECHNOLOGY (U)

LEC 61 IV WOODsR@A.,
REPT, NO. M1Q4

UNCLASSIFIED.REPORT

DESCRIPTORS: eMETALLURGY, *SHEETS# *TITANIUM Ai.LOYS9
AIR# ANTIOXIVANTSw CHEMICAL MILLING, COATINCSr,
CONTAMINATION, CORROSION INHIBITION, EXTRUSLON, GASES,
HIGH-TEMPERATURE RESEARCH, IGNITION, IMPURITIES,
MANUFACTURING METHODS, MECHANICAL PROPERTI'i, OXIDATION#
PROCESSING lU)

A STUDY OF THE AIR CONTAMINATION AND PROTECTION FoR
9 DOD TI SHEET ALLOYS INDICATED THAT TI-
AIAL3MU-IV AND TI-6AL-0V HAD ABOUT EWUAL
RESISTANCE TO PENETRATION BY INTERSTITIAL
CONTAMINANTs. THE HARDNESS PENETRATION TESTS
SHO6EU TI-13VItCR-3AL AND TI-i2SAL-I6V
ALLUYS HAD LO*ER RESISTANCE TO CONTAMINATION IN THAT
ORDER. rHE Ti-SAL-2.9SN, TI-6AL-4V,
AND TI-13V'IICR-3AL ALLOYS WERE EVALUATED
FOR SUSCEPTIBILITY TO H EMBRITTLEMENT INDUCED BY
CHEMICALLY MILLING IN A HYDROFLuOQIC ACID BATH.
THE ALL-ALPHA TI-SAL2,SSN ALLOY WAS NOT
EMBRITTLED. THE TI-6AL-4V ALLOY WAS ONLY
SLIGHTLY EMBRITTLEDO ViHILE THE TI-I3V-IICR-
3AL ALLOY WAS SEVERELY EM.;RITTLEDs AN
INVESTIGAlION CONCERNING THE TITANIUM-LOX REACTION
WAS CONDUCTED BY USING HIGH-PRESSURE GASEOUS 0.
THE STUOY ESTABLISHED THAT A FRESH TI SURFACE
WOULD REACT WITH GASEOUS 0 UNDER ABOUT lOo-PSIG
PRESSURE BETWEEN -250 F AND ROOM TEMPERATURE.
SEVERAL METHODS OF PRODUCING FLAT SOLuTION-TREATED
TITANIUM ALLOY SHEET ARE REVIEWED AND A NEW CONCEPT
IS OESCRIBEQO BASICALLY, THE NEN METHOD INVOLVES

HEATING AND COOLING THE SHEET UNDER TENSION,
(AUTHOR) (U)

9
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AD-271 467
BOEING CO WICHITA KANS "ILHITA DIV

BOEING-WvItHITA MArERtALS AND RESEARCH nEVELOPMENT
PROGRAMS, I157-1961 (U)

SEP 61 ;y POEoAoH*fSHIGLEY9HeEo;
CONTRACT: AF33 616 81q!

UNCLASSIFIED REPORT

DESCRIPTORS: *AIRFRAMESp *MATERIALSo *RADOMES,
ADHESIVES, ALLOYS, ALUMINUMt BONDING, BRAZING, CADMIUM,
CERAMIC COAT'INGS, CERAMIC MATERIALS$ CHEMICAL MILLING,
COMPOSITE rATERIALS, HEAT-RESISTANT PLAST!CS, HIGH.
TEMPERATURE RESEARCH, jGtITIONt jET ENGINE FuELSs
LAMINATES: LUBRICý.NTb, MACHINING. MANGANESEs METAL
JOINTS# Mr'TALS,; ;fGANIC COATINGS, PLASTICS. PLATINa#
POLYMERS, STAINLESS STEEL, TEXTILES. TITANIUM,
VARNISHES (U)

CONTENTS: IRON AND STEEL: AM 350 STAINLESS
STEELs CHEMICAL ETCHIN6! LIGHT METALS AND ALLOYSI
TI FASTLNERS [6AL-4V)- VACUUM PLATED AL,
CORROSION RESISTANCE OF VARIOUS ALUMINUMS; HEAVY
NON-FERkOUS METALS AND ALLOYS: VACUUM PLATED CD,
ELECTROPLATED MNI PLASTICS: METAL BONDING
MATERIALS, ADHESIVES, PARAPLAST 33, EPOXY TUBING,
3M-1471 PLASTIC TAPE, EPOXY MAT MOLD DIE; LIQUID
AND SEMI-SOLID HIGH POLYMERS: ADHESIVES9 HIGH
TEMPERATURE LUBRICANTS, ENAMELS AND LACQUERS, EPOAY",
ORGANIC COATINGS, NEOPRENE ORGANIC COATING1 FIBROUS
AND FILAMENTARY MATERIALS: INVESTIGATION OF
F•iICS FoR LINT FRLE CONDITION; COVPOSITE
MATERIALS: CERAMIC BRAZE, EPON 828 AND 143 GLASS
FABRIC LAMINATES9 181 V,!LAN AND I81-A-I100 SILANE
FINISH FABRIC, RErNFerACED LASTICS FOR RADOMES,
DECALS, "U)

1F 10

UNCLASSIFIED /ZOML6
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AD-2 7 1 536
DOUGLAS AIRCRAFT CO INC LONG BEACm CALIF

CHEMICAL COMPOUNDS FOR METAL SHAPING (U)

JAN 62 IV JAMIESONsJ9L,;LOCKHARTFsJo|
CONTRACT: AF33 600 q3027
MONITOR: ASD TR7 6q0 VI

UNCLASSIFIED REPORT

DEStRIPTORS: $ALLOYSt *CHEMICAL MILLING, *METALS#
*REFRACTORY MATERIALS$ AIRCRAFT, ALUMINUM ALLOYS,
CARBOXYMETHYLCELLULOSE, CHEMICALS, CHROMIUM ALLOYS.
GELS, ftEAT RESISTANT METALS + ALLOYS, MATERIALS,
MOLYBDENUM ALLOYS- NICKEL ALLOYS, NIOBIUM, POROUS
MATERIAL59 PROCESSING, PRODUCTION, SOLIDS, SoLUTIONS,
STAINLESS sTEEL, STEEL, STRUCTURES, TANTALUM, TITANIUM
ALLOYS, VANADIUM ALLOYS (U)

SEVERAL GEL SYSTEMS WERE PREPARED WITH ACID
SOLUTIONS SUSPENDED IN A GEL MATRIX OF ORGANIC, WATER
SOLUBLE RESINS, THESE GEL ETCHANTS CAN BE CAST
INTO SEMIRIGID SHAPES AND ARE STAbLE AT TEMPERATURES
UP TO 1'O TO 160 F. IN CONTACT wITH A STEEL
SURFACE, THE GEL ETCHANTS CHEMICALLY REACT AND REMOVE
METAL AT A CONTROLLED RATE, THE REACTION PRODUCTS

AND REACTANTS MIGRATE COUNTERCURRENTLY THROUGH THE
GEL MEDIA, FURTHER DEVELOPMENT AND TESTING wILL
DETERMINE APPLICABILITY AS NON-LIQUID ETCHANTS.
(AUTHOR) (U)

U

11
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AD-271 96b
METAL HYDRIDES INC BEVERLY MASS

INVESTI1ATION OF SIf4%LECRYSTAL AND POLYCRTALLINE
TITANIUM DLBORIDE: METALLOGRAPHIC PROCEDURES AND
FINDINGS (U)

NOV 61 IV LYNCHtC*T.;VAHLDIEKFoWei
MONITOR: ASD TR61 350

UNCLASSIFIED REPORT

DESCRIPTORS: eBORIOES, *CRYSTALS, 0SINGLE CRYSTALS,
*TIT#NIUM COMPOUNDS, ABRASIVES, CHEMICAL MILLING,
CRYSTAL STRUCTURE, ELECTROLYTIC POLISHING, GRINDERS,
GRINDING WHEELS, HIGH-TEMPERATURE RESEARCH, PREPARATION,
PROCaSSINGo REFRACTORY MATERIALS, SPECTROGRAPHIC
ANALYSIS (U)

SINGLE-CRYSTAL AND POLYCRYSTALLINE TIB2 WAS
EXAMINED TO DEVELOP APPLICABLE METALLOGRAPHIC
TECHNIQUES FOR sEcTIONING, MOUNTING, GRINDING,
POLISHING, AND ETCHING OF TIB2 SPECIMENS# THIS
WORK DEMONSTR,%T.S THE USABILITY AND PRACTICABILITY OF
USING VARIOUS SIC PAPERS TOGETHER WITH DIFFERENT
GRADES OF DIAMOND PASTE ON POLISHING WHEELS IN
PREFERENCE TO USING CLOTHEs IT HAS BEEN FOUND THAT
H2SO4, AS A CONSTITUENT OF ETCHANTS, PRODUCES
MORE RELIABLE AND MURE CONSISTENT RESULTS THAN HF.
THE SAME IS TRUE OF H2SU4 WHEN USED AS A
CONSTITUTENT OF ELECTROLYTES. SINGLE"CRYSTALTIB2 WAS FOUND TO HAVE A TYpE OF WIDMANSTATTEN

STRUCTURE WHILE POLYCRYSTALLINE TIB2 HAD A
NEEDLE-LIKE PATTERN9 (AUTHOR) (U)

/

12
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AD-272 22)
GENERAL DYNAMICS/FORT WORTH TEX

MATERIALS - HONEYCOMB CORE RIBBON RELATIONSHIP
BETWEEN FLOW CHARstCTERI5,ICS OF BRAZING ALLOY AND
OXIDE FILM FORMATIONS OF - DETERMINATION OF (U)

JAN 62 IV PRATToWsMo;
REPT. NO, FGT 2510
CONTRACT: AF33 600 36200

UNCLASSIFIED REPORT

DESCRIPTORS: OBRAZING, *HONEYCOMB CORES, *SANDWICH
PANELS, *STAINLESS STEEL, ALLOYS, CHEMICAL MILLING,
CLEANING, CONTROLLED ATMOSPHERES, COPPER ALLOYS,
ELECTRON DIFFRACTION ANALYSIS, FILMS, HEAT TREATMENT,
HYDROGEN, LITHIUM ALLOYS, OXIDES, PROCESSING, SILVER
ALLOYS, SPECTROGRAPHIC ANALYSIS, SURFACE PROPERTIES,
SURFACES, uLTRASONIC RADIATION (U)

BRAZING FLOw TESTS WERE RUN ON 17 -7PH o0015
Ii4.THICK STAINLESS STEEL SPECIMENS, USING THE 9298-7a
C.2 AG.•CU.LI BRAZING ALLOY*
SPECTROPHOTOMETRIC MEASUREMENTS, ELECTRON
DIFFRACTION STUDIES, AND FERRIC CHLORIDE ETCH TESTS
REVEALEU DIFFERENCES IN COLOR AND REFLECTANcEo
COMPOSITIONi THICKNESSo PHYSICAL CHARACTERISTICS# AND
ETCHING OF THE SURFACES OF SPECIMENS HAVING A
DIFFERENT ANNEALING HISTORY, FLOW RESPONSE OF 17-
7PH FOIL UNDER CONDITIONS OF CAPILLARITY CAN BE
DETERMINED BY A SANDWICH FLOW TEST* WHEN THE
MATERIAL WAS ANNEALED IN A HYDROGEN ATMOSPHERE OF
VERY LOW DEW POINT (-85 F), VERY GOOD At-LOY FLOW
WAS OBTAINED UPON BRAZING UNDER CAPILLARY CONDITIONS
OF THE SANDwICH FLOW TEST* LIMITED SANDWICH FLOW
TESTING OF THE ULTRASONICALLY CLEANED SPECIMENS GAVE
EXCELLENT IMPROVEMENT IN BRAZING RESPONSE FOR DEW
POINTS RANGING FROM -30 TO ýl F. AD- 72 2 9
SPONSE OF 1 7-7PH FOIL UNDER CONDITIONS OF
CAPILLARITY CAN BE DETERMINED BY A SANDWICH FLOW
TLST. WmiEN THE MATERIAL WAS ANNEALED IN A HYDROGEN
ATMOSPHERE OF VERY LOW DEW POINT (-85 F), VERY
GOOD ALLOY FLot WAS OBTAINED UPON BRAZING UNDER
CAPILLARY CONDITIONS OF THE SANDWICH FLOW TESTt
LIMITED SANDWICH FLOW TESTING OF THE ULTRASONICALLY
CLEANED SPECIMENS GAVE EXCELLENT IMPROVEMENT IN
BRAZING RESPONSE FOR DEW POINTS RANGING FROM -30 TO
41 F. lu)
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZODLb

AD-272 526
MCDONNELL AIRCRAFT CORP ST LOUIS MO
MOLYBDENUM STRUCTURAL COMPONENT PROGRAM (U)

FEB 62 12P
CONTRACT: NO#-6I-O653

UNCLASSIFIED REPORT

DESCRI-TORS: *COATINGS. *MOLYBDENUM ALLOYS. sRIVETS,
AIRFRAMES, ALUMINUM COATINiS, ANTIOXIDANTS, BOLTED
JOINTS, BOLTS. CHEMICAL MILLING, CHROMIUM COMPOUNDS#
COMPATIBILITY, CONPOSITE MATERIALS, DESIGN, FORGING,
HIGH-TEMPERATURE RESEARCH, LOCKING FASTENER 'EVICESg
METAL COATINGS. METAL JOINTS. MOLYBDENUM, NIOBIUM,
REFRACTORY COATINGS, RIVETED JOINTS, SILICON COATINGS,
SPACECRAFT, STRUCTURES. TEMPLATES, TITANIUM ALLOYS.
ZIRCONIUM ALLOYS (U)

PROGRESS IS REPORTED ON THE MO STRUCTVRAL
COMPONENTS. COATING VENDORS WERE INTERVIEWCD TO
DETERMINE THE MOST ECONOMICAL DESIGN AND ASSEMBLY
PROCEDURE FOR THE RUDDER FROM A COATING STANDPOINT.
COMPATIBILITY STUDIES OF MO-COATED AND NB-
COATED PARTS WERE COMPLETED. PRE-PRODUCTION MO
MATERIAL WHICH COULD BE USED FOR PRELIMINARY
EVALUATION WAS SELECTED FOR ROLLING FOR THE DETAIL
17ABRICATION EVALUATION. THE RUDDER FITTINGS CANNOT
SE MADE AS MO OR NB FoRGINGS UNDER
WESTINsmOuSE OR CRUCIBLE STEELS STUDY PROGRAM*
THE BLANKING OF MO PARTS BY CHEM-MILLING WAS
INVESTIbATEOs (AUTHOR) (U)

. UNCLASSIFIED /ZOML6



UNCLASSIFI.ED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL No* /ZOMLi

AD-276 887
ALLOY ENGINEERING AND CASTING CO CHAMPAIGN ILL

A FUNDAMENTAL STUDY OF ROLLING CONTACT FATIGUE (U)

MAY 62 lOP KIRSHENBAUMoN.W.;
CONTRACT: NOW-6I-0656

UNCLASSIFIED REPORT

DESCRIPTORS: *CRYSTALS, eFATIGUE (MECHANICS),
*FLUORIDES* *LITHIUM COMPOUNDS, CHEMICAL MILLING*
ELECTRON BEAMS, HEAT TREATMENT, PHYEICAL PROPERTIE5,
PICKLING, pROCESSING, RADIATION EFFECTS, ROLLING MILL(UO

CHEMICAL* POLISHING OF LIF CRYSTALS USING HBF'
WAS UNSATISFACTORY, POLISHING UNANNEALED
IRRADIATED CRYSTALS IN AGITATED SOLUTIONS OF 2 TO
5% NHqOH oAS PROMISING* AN AQUEOUS SOLUTION
OF 1.5 X 10 TO THE -qTH POWER M FEF3 WAS
SUPERIOR TO FECL3 AS AN ETCHANT MEDIUM,

CLEAVAGE oF LIF CRYSTALS AT LIQUID N
TEMPERATURE APPARENTLY DECREASED BRITTLENESS.
CLEAVED CRYSTALS ANNEALED BETWEEN 350 AND 500 C

SHOWED EVIDENCE OF THERMAL ETCHING. HIGH VOLTAGE
ELECTRON IRRADIATION OF LIF CRYSTALS PRODUCED
ATOMISTIC EFFECT5 SIMILAR TO GAMMA IRRADIATION.
IRRADIATED CRYSTALS WERE CLEAVED WITH LESS EFFORT
AND DEFORMATION THAN THE AS-RECEIVED CRYSTALS. A
TECHNIQUE FOR OBSERVING DISLOCATIONS INTRODUCED BY
ROLLING WAS DEVISED. (U)
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UNCLASSIFIED

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL .NOo /ZOML6

AD-27a 526
AERONCA MFG CORP 14IDDLETOWN OHIO

BERYLLIUM COMPOSITE STRUCTURES. VOLUME Ili MATERIALS
AND PROCESSES (U)

MAY 62 IV KRUSOSsJNIKJELBYiAoSo|
REPT. NO. TR61 706 V2
CONTRACT: AF33 616'7050
MONITOR: ASD TR61 706 V2

UNCLASSIFIED REPORT

DESCRIPTORS: AEROSPACE CRAFT, ALLOYS, ALUMIIIUM
COMPOUNDS, BRAZING. CERAMIC MATERIALS, CHEMICAL MILLING.
DIOXIDES, FOAMS,. FOILS, HEAT SHIELDS@ HIGH.TEMPERATURE
RESEARCH, HONEYCOMB CORES, MANUFACTURING METHODS, METAL
PLATES, USRDo OXIDES, REINFORCING MATERIALSi SHEETS,
SHIELDIN(.t SILICON COMPOUNDS, STAINLESS STEEL, TESTS,
THERMAL INSULATION, ZIRCONIUM COMPOUNDS (U)

THE METHODS DEVELOPED FOR FABRICATION OF BE SHEET
COMPOSITE STRUCTURES ARE DESCRIBED. DESCRIPTIONS
AND PERFORMANCE EVALUATION ARE INCLUDED FOR A VARIETY
OF PANELS FABRICATED uNDER THE CONTRACT CONSISTINa OF
BE LOAD BEARING PANELS AND POROUS CERAMIC HEAT
SHIELDS DEVELOPED TO wITHSTAND TEMPERATURES IN EXCESS
OF 400 F, CONCEPTS ARE OUTLIN D DEFINING
APPLICATION OF 9E.CERAMIC COMPOSITES TO AEROSPACE
VEHICLE STRUCTURES, BE SHEET FABRICATION METHODS
AND TOOLING ARE DESCRIBED AND INCLUDE SUCH PROCESSES
AS CUTTING, FORmING, cHEM-MILLINGi AND BRAZING, BE
SHEET FACES WERE BRAZED TO A VARIETY OF SUPERALLOY
AND STAINLESS STEEL HONEYCOMB CORES* THREE BASIC
POROUS CERAMIC FOAMS wERE DEVELOPED IN THE HEAT
SHIELD: AL203o ZR02o AND S!029
(AUTHOR) (U)
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DDC REPORT BIOLI'OGRAPHY SEARCH CONTROL NO,' /ZONL.6

AD-28I 0q3
HSRRY DIAMOND LABS WASHINGTOND C

MICROCIRCUITRY BY CHEMICAL'DEPOSITiON. (U1

JUN- 62 47P HEBBEMMA LEE
REPTi NO* TR-Io52
PROJ: 96392

UNCLASSIFIED REPORT

DESCRIPTORS: *CIRCUITS. *METAL FILMSo
OMICROMINIATURIZATION (ELECTRONICS), 'RESISTOPS,
*SUBMINYATuRE ELECTRONIC EQUIPMENT$ CHEMICAL MILLING*
COPPER, FILMS, MANUFACTURING METHODS, NICKEL, NICKEL
ALLOYS, PHOSPHORUS ALLOYS, PLATING (Ui

IDENTIFIERS: THIN FILMS, THIN FILMS
ELECTRONICS (M)

TECHNIQUES FOR CHEMICALLY DEPOSITING NI ALLOY

FILMS ON INSULATING SUBSTRATES AND FOR ETCHING
PATTERNS IN THIN CU CONDUCTORSt WERE COMBINED AND
MODIFIED TO PERMIT THE FABRICATION OF NI ALLOY THIN
FILMS IN VARIED AND CONTROL-LED GEOMETRIES* THE
RESISTIVITIES OF THE FILMS PRODUCED WERE VARIED FROM
A FEW OHMS PER SQUARE To 5 EVERAL THOUSAND OHMS PER
SQUAREt BUT, AT PRESENT, TOLERANCES ON
REPRODUCIBILITY LIMIT THE WORKING RANGE TO A MAXIMUM
OF ABOUT 500 OHMS PER SQUARE, RESISTIVE AND
CONDUCTIVE PARTS MADE OF NICKEL ALLOY FILMS OF
APPROXIMATELY 500 OHMS PER SQUARE 14AVE BEEN EMPLOYED
IN MICRUCIRCUITs IN WHICH THE TOLERANCES ON
RESISTANCE VALUES ARE ABOUT + OR - 30S.
ALTHOUGH VARIATIONS IN FILMS RESISTIVITY BETWEEN
BATCHES SOMETIMES EXCEEDS THESE TOLERANCESt THE CLOSE
AGREEMENT AMONG FILMS FROM THE SAME BATCH AND THE
ABILITY TO MEASURE RESISTIVITIES PRIOR TO COMM!TTING
FILMS TO CIRCUIT PRODUCTION ALLOWED SUCH CIRCUITS TO
BE FABRICATED* MODIFICATIONS OF PROCEDURES TO

INCREASE THE REPRODUCIBILITY OF RESISTANCE VALUES ARE
BEING INVESTIGATED* (AUTHOR) (U)

17
UNCLASSIFIED /ZOML6



UNCLASSIFIED,-

DDC REPOR. BIBLIOGNAPH! SEARCH CONTROL NO* /'ZOML&

AD-282 Ui7
MARTIN CO BALTIMORE MD

THE EFFECT OF SURFACE-ACTiVE AGENTS ON*THE MECHANICAL
PROPERTIES OF METALS. PART II. THE EFFECT OF
SURFACE-ACTIVE AGENTS ON THE MECHANICAL BEHAVIOR OF
ALUMINUM SINSLE CRYSTS,. (U)

DESCRIPTIVE NOTE: .EPT, FOR JAN 60-JAN 61s ON
RESEARCHi ON NEW CHEMICAL SYSTEMS AND METHODS OF
SYNTnESISo

ApR 61 2oP

CONTRACT: AF33 616 6220.
PROJ: 7023
MONITOR: WAD , TR-61-58-PT-2

UNCLASSIFIED REPORT

DESCRIPTORSt (eMETALLIC CRYSTALS), (oSINGLE

CRYSTALS)$ SURFACE PROPERTIES, SHEAR STRESSESo
WETTING AGENTSo STEARIC ACIDS, METALLIC SOAPS,
ADSORPTION. MECHANICAL PROPERTIES, CHEMICAL

MILLING, ALUMINUM (U)

SINGLE CRYSTALS OF AL WERE PULLED IN TENSION IN A
SOLUTION OF PARAFFIN OIL AND STEARIC ACID. THE
CRITICAL RESOLVED SHEAR STPESS 0DI NOT CHANGE WiTH
THE CONCENTRATION OF THE STEARIC ACID SOLU'r!ONI
HOWEVER. THE EXTENT AND SLOPES OF STAGES I AND
I1 bERE AFFECTED GREATLY. THE OBSERVATIONS LEND
EVIDENCE THAT THE WEAKENING EFFECT OF SURFACEWACejVE
AGENTS IS CONTROLLED BY THE RATE OF DESORPTION OF THE
METAL SOAP FORMED BY THE REACTION OF THE SURFACE-
ACTIVE AGENT AND THE METAL SURFACE. (AUTHOR) (U)
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IUNCLASSIF4iED

DDC REPORTý BIBLIOGRAPHY SEARCH CONTROL NO# /ZOML6

AD-2BZ 920
DOUGLAS AIRCRAFT. CO INC LONG 5EACHW-CAL!F

CHEMICAL COMPOUNDS FOR METAL SHAPING (U)

NOV 61 IV CADYoJoRoIJAMIESONiooL°|

REPT. NO, !II1

CONTRACT: AF19 60q q556
MONITOR; AFCRL 1111

UNCLASSIFIED REPORT

DESCRIPTORS: *CHEMICAL MILLING, oGELSs *METALS,
*STAINLESS STEEL, ACETAES, ACIDS, AIRCRAFT, ALLOYS.
CARBOXYLIC ACIDS, CELLULOSE ACETATES, CHEMICAL

PROPERTIES, CHEMICALS, CHLORIDES, COLLOIDS, HONEYCOMB
CORES, IRON COMPOUNDS, MATERIALS, MECHANICAL PROPEjrTIES#
METAL PLATES, METHAKES (I C), METHYL RADICALS, MOLDING,
PLASTICSs POROUS MATERIALS# PROCESSING, REAGENTS,

SOL!DS1. SOLUTIONSs SURFACES, TESTS, VINYL RADICAL (0)

PHYSICAL, CHEMICAL AND MECHANICAL PROPERTIES.

MILLING METAL PL'ATE STOCK IS LIMITED BY THE AMOUNT
OF CHEMICAL ENERGY PRESENTLY AVAILABLE IN THE GEL.
STAINLESS STEEL HONEYCOMB WAS CHEMICALLY CONTOURED
WITH GOOD DIMENSIONAL CONTROL. POROUS SOLIDS
CARRYING.LIQUID ETCHANTS FORMED PROFILE CUTS, BUT
TOLERANCE AND SURFACE FINISH NEED IMPROVEMENT.
COMPARATIVE TESTS WITH LIQUID AND NON-;LIQUID

ETCHANTS DETERMINED PROBABLE LIMITS OF PERFORMANCE*
(AUTHOR) U)

UI
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UNCLASSIFIED,

DDC REPORT BI:8LIOGRAPHY "SEARCH CONTROL No. /ZOML6

AD-285 085
ALLOY ENGINEERING AND CASTING CO CHAMPAIGN'IL'L

A FUNDAMENTAL STUDY OF ROLLoING CONYACT FATIGUE (U)

AUG 62 .17P HORDONoMoJ.;
"CONTRACT: NOW-61-0656

UNCLASSIFIED REPORT

DESCRIPTORS; ODEFORMATION, *FATIGUE IMECHANICS)o*LITHIUM COMPOUNDS. CHEMICAL MILLING, CRYSTAL LATTICEDEFECTS, CRYSTALS* ETHYLENES, FLUORIDES, FRICTION*LOADING, NYLON, POLYMERS, PREPARATION, ROLLING MILLS,SINGLE CRYSTALS, SPHERES* STRESSES, SURFACES (U)

SPHERES OF NYLON AND TEFLON MATERIAL WEREROLLED AT CONSTANT SPEED OVER A (001) SURFACE OFCAREFULLY PREPARED CRYSTALS OF LIF UNDER APPLIED
LOADS RANGING FROM I TO qOO GMSo IN THE ROLLINGCONTACT APPARATUS. UNDER THE IMPACT OF THE
APPLIED LoADs A NARROW DEFORMATION TRACK, REVEALED BYA HIGH UiSLOCATION ETCH PIT DENSITY, WAS LEFT IN THEWAKE OF THE ROLLING SPHERE. WITHIN THE TRACK,
ETCH PITS WERE CLUSTERED IN LOCALIZED AREAS PROBABLYCAUSED BY SUBMICRoSCOPIC ASPERITIES IN THE SURFACESOF CONTACT. ORTHOGONAL (110) SLIP BANDS WERE
GENERALLY 0 8.SERVED TO BE ALIGNED PARALLEL AND NORMALTO THE ROLLING DIRECTION AT MODERATE STRESS LEVELSIHOWEVER, AT HIGHER STRESSES, THE TWO OTHER AVAILABLESLIP SY5TEM5 WERE ALSO OBSERVED. THE EXPERIMENTALLOAD DATA ARE GENERALLY IN GOOD AGREEMENT WITH
THEURETIC/L CONSIDERATIONS. (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. /ZOML6

AO-2b6 U7'4
GENERAL DyNAMiCS/PORT WORTH TEX-

WING.- ALuMINUM SHEET AND PLATE - DYNAMIC ETCHED OR
CHEM-MtILLED -- MECHANICAL PROPERTIES - DETERMINATION
OF 40

SEF 62 IV FARNERHB.t

REPT- NO. FGT 2100
CONTRACT: AF33 600 32841

UNCLASSIFIED REPORT

DESCRIPTORS: *ALUMINUM ALLOYSt *CHEMICAL MILLING,

FATIGUE (MECHANICSI) MECHANICAL PROPERTIES, METAL

PLATES, PRoCESSING,'SHEETS# SURFACES* TENSILE
PROPERTIES, TEST METHODS, THICKNESS (U)

IDENTIFIERS: 7075 T ALUMINUM ALLOYS (U)

THE EFFECT OF CHEMICAL MILLING ON MECHANICAL
PROPERTIES OF .02',i 7075, 7079 AL ALLOYS WAS

DETERMINED* THE TENSILE STRENGTHS WERE AFFECTED AS
FOLLOWS: ALL THE a#U64 IN* GAGE 2024-T86 ALCLAD

ALUMINUM SHOWED STRENGTH LOSSES. BARE 1.SU IN.

GAGE 7075-T6 AND 7079.T6 ALUMINUM PLATEp SHOWED
STRENGTHS APPROXIMATELY 109 BEL W THE STRENGTH OF
THE CONTROL SPECIMENS, THERE WAS NO SIGNIFICANT
CHANGE IN THE MECAHNICAL PROPERTIES WHEN THE #126

IN* THICK ALCLAO 2024-T86 WAS REDUCED TO. 0.098 IN.
THICKNEbSq THE 0#312 IN. T HIC• 202'4T86 AND 7075-

T6 WERE REDUCED-TO 0,098 IN. THiCXNESSi THE 1-1/2
IN. THICK 7 UTS-Tb WAS REDUCED To 0,030 IN.
THICKNESSt OR TmE 1-112 IN. THICK 7079-T6 IN THE

LONGITU INAL DIREcTION WAS REDUCED TO 0.030 IN.

THICKNESS, THE 70 7 9-T 6 IN THE TRANSVERSE DIRECT!
N SHO4FU A LOSS IN YIELD STRENGTH OF ABOUT 10i.

THE 09312 IN. THICK 2024-T86 PLATE REDUCE TO
0.015 IN, THICKNESS, sHOWED A LOSS OF APPP-XIMATELY
6Z IN YIELD AND ULTIMATE STRENGTHS IN THE
TRANSVE4SE DIRECTION, GENERALLY, ALL THE MATERIALS
SHOELED SOME LOSS OF DUCTILITY. (AUTHOR) (U)
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UNCLASSIF' Ef

DDC REPORT .PIBLIOGRAPHY SEARCH CONTROL No* /ZOHL6

AD-286 87Z
GENERAL MOTORS CORP KoK9MO IND DELCO RADIO oIV

PRDUuCTION ENGINEERIN4 MEASURE TO IMPROVE PRODUCTkON
TECHNIQUES AND INCREASE THE RELIABILITY OF THE
2NI3S8A TRANSISTOR (u)

JUL 62 IV KUHNSgJzC*;
CONTRACT: DA36 C39SC86725

UNCLASSIFIED REPORT

DESCRIPTORS: smANUFACTuRING hETHODSl OTRANSISTORS,
CHEMICAL MILLING, CRYSTALSP ELECTRIC CURRENTS,
GERMANIUM# GROWTH, INDIUM ALLOYS, LIFE EXPECTANCY,
MATERIALSP PROCESSING, RELIABILITY, SEMICONDUCTORS.
TEMPERATURE9 TEST EQUXPMENT, TEST METHOOSt THERMAL
STRESSES (U)

EFFURTS WERE MADE TO IMPROVE THE RELIABILITY OF
2NI3S6A TRANSISTORS BY IMPROVEMENT OF
MANUFACTURING TECHNIQU S INCLUDING EQUIPMENT AND
PROCESS MODIFICATIONS, RELIABILITY TESTS, FAILURE
ANALYSIS AND ANALYTICAL-EMPIRICAL SURFACE STUDIES,
THE WAFER FLASH-ETCH WAS INCORPORATED IN THa ALLOY
AREA To MINIMIZE THE TIME BETWEEN ETCH AND ALLOY.
ALL OF THE GERMANIUM WAFERS FOR 2NI358 TYPE
TRANSISTORS ARE CURRENTLY BEING SLICED BY THE
INTERNAL SAWING METHOD. THE MAJOR REL;ABILITY
PROBLEM5 ARE DEGRADATION OF THE COLLECTOR DIODE DUE
TO SURFACE CONTAMINATION1 E8iTTER DIODE DEGRADATION
DUE TO SURFACE DEFECTSI AND HIGH FLOATING PoTE TIAL
DUE TO FRACTURING OF SPUR REGROaTH AT THE COLLECTOR
PERIPHERY. THE RESIDUAL GAS ANALYSIS HAS
INDICATED ON ALL UNITS TESTED THE PRESENCE OF WATER
VAPOR (POSSIBLY ADSORBED) BEYOND WHAT WAS EXP CT
D IN VIL* OF THE BAKING AND DRY AIR CAPPING PROCEDURE
IN PRODUCTION, THIS, IN CONJUNCTION WITH
INDICATIONS OF ADSORBED GAS IN NICKEL PLATEo PARTSe
AND THE RESULTS OF BAKE-OUT RECOVERY TECHNIQUES ON
DEGRADED COLLECTOR DIODES# PROVIDES CLUES AND
SUG6ESTS EXPERIMENTS TO DETERMINE CORRECTIVE ACTION
FOR THE COLLECTOR DIODE DEGRADATION PROBLEM.
UTHOR) AD-286 8729N2 +++THE RELIABILITY OF
THE 2NI3S8A TRANSISTOR BY IMPROVEMENT OF
MANUFACTURING TECHNIQUES INCLUDING EQUIPMENT AND
PROCESS MODIFICATIONS, RELIABILITY TEbT, FAILURE
ANALYEýS AND ANALYTICAL-EMPIRICAL SURFACE STUDYP (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOMLt

AD-2 8 6 886
GENZRAL ELECTRIC CO SCHENECTADY N y

SILICON PLANAR EPITAXIAL TRANsisToR TYPE 2N2193 (U)

.JUL 62 IV JOHNSO1,SoOo|
CONTRACT: DA36 039SC86727

UNCLASSIFIED REPOt(

DESCRIpTOKS: *TRANSISTORS, ALLOYS, ALUMINUM ALLOYS.
BORON COMPOUNDS, CHEMICAL MILLING# DIFFUSION. ELECTRIC
POTENTIAL, ELECTRODES, EVAPORATION, FAILURE (MECHANICS)$
GASES, HEATING, HUMIDITY# HYDROGEN, INFRARLD LAMPS. LIFE
EXPECTANCY. MANUFACTURING METHODSt MATERIALS. NITROGEN,
PHOSPHORUS, PROCESSING. RELIABILITY., SEMICONDUCTORs,
SILICON, TEMPERATURE, TESTS, THERMAL STRESSES, TRANSONIC
CHARACTERIsTICs, VIBRATION (U)

CONTENTS: IMPROVED KPR RESOLUTION CONTACT
EVAPORATION AtMO ALLOYING COLLECTOR ETCHING BORON
DIFFUSION PHO.iPHORUS DIFFUSION COLL. CrOR CONTACT
TO THE HEAD R INTERCO ECTIONS RELIABILITY MEASUR
ME T FAILURE A ALYSIS (U)
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UNCLASSIFIED /ZOML6

i.
•. li ll l i I ll a I ! • i It



UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL Nos /ZONL6

AD-286 907
PHILCO CORP LANSDALE pA

PEM FOR TRANSISTOR MANUFACTURING PROCESS
IMPROVEMENT- (U)

JUL 62 IV. SANDERSJ.;
REPT, NOs R 232 1
CONTRACT: DA36 0395C86720

UNCLASSIFIED REPORT

OESCRIPTORS: (OTRANSISTORS)o (*MANUFACTURING
METHODS), RELIABILITY, STRESSES't STORAGE,
OPERATION, ENCAPSULATION, ZLECTRODES,
TEMPLRATURE, SEALS(STOPPERS). DEGASIFICATIoNe
CHEMICAL MILLING, HIGH-TEMPERATURE RESEARCH,
PRODUCTIUN (N)

A PRODUCTION ENGINEERING MEASURE WAS STUDIED FOR
IMPROVEMENT OF PRODUCTION TECHNIQUES TO INCREASE THE
RELIABILITY FOR THE JET ETCH TRANSISTOR TYPE
2NSUIAs WITH A MAXIMUM OPERATING FAILURE RATE OF
OO.1% PER IUOO HOURS AT A 901 CONFIDENCE LEVEL AT
25 C AS AN OBJECTIVE, EFFORTS WERE MADE TO
IMPROVE THE FOLLOWING SEVEN MANUFACTURING PROCESSES.
(I) PLAING EDGE DEFINITION, (2) HIGHER
TEMtPERATJRE ALLOYS, (3) LEAD ATTACHMENTS
(INCLUDES COLLECTOR ATTACHMENTS)t (4)
CONTROLLED FORMATION oF SURFACE OXIDES FOR SURFACE
STABILIZATION, (5) GETTERING TECHNIQUES FOR
ENCAPSULATING ANO SEALING, (6) THERMAL
DISSIPATION OF PACKAGE, AND (7) LEAK
DETERMINATION, ESTABLISHMENT OF A PILOT LINE TO
INCORPORATE THESE PROCESS IMPROVEMENTS IS REPORTED*
PRELIMINARY OPERATING STRESS DATA 0 TRANSISTORS
FABRIC TED ON THE PILOT LINE INDICATES AN
IMPROVEMENT IN POWER HANDLING CAPABILITY AS A RESULT
OF THE PROCESS IMPROVEMENTS COMPLETED,, PROBLEMS
ASSOCIATED WITH OPERATING STRESS TESTING AND WITH
OBTAIING CORRELATION BETWEEN OPERATING STRESS
TESTING AND STORAGE STRESS TESTING ARE DISCUSSED,

(AUTHOR) (U)
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOML6

ADi287 b9q
Ilf RESEARCH INST CHICAGO ILL

FIBER-REINFORcEu METALS AND ALLOYS (U)

._OC7 62 6P PARIKHoN.eM.

REPT. NO, a2ql 3
CONTR'AtT: NOW-62-065U

UNCLASSIFIED REPORT

DESCRIPTOR,ýS:" *COMPOSITE MATERIALS, *mETA•Ss *REINFORCING

IATEHIALSi ALLOYSt ALUMINUM ALLOYS, BERYLLIUM# CHEMICAL

MILLING, FIBERS,. FLUORIDES, GERMANIUM, GERMANIUM ALLOYS#

HYDROGEN COMPOUNDS, MELTING, METALLIC TEXTILES$
MICRuSTRUCTURE, NITRIC ACID, POWDER METALS. SOLIDS.

WIRE fU)

BE FIBER-AG ALLOY MATRIX COMPOSITES WERE PREPARED

FROM O.OO07 IN UIAM WIRES. ALTHOUGH THERE IS AN

ETCHING EFFECT ON THE WIRE SURFACES DUE To THE HIGH
PROCESSING TEMPERATURES, THE BOND BETWEEN BE FIBER
SURFACE AND AG MATRIX IS A COHERENT ONE. POWDERS

WERE PRE"ARED BY METING AND ATOMIZATION. HE AL

ALLOY MATRIX WS USED FOR PREPARING SOME EXTRUDED BARS
FOR DETERMINING THE OPTIMUM HEAT TREATMENT
CONUITIUNSo ALL THESE COMPOSITES ARE BEING
EVALUATED. (AUTHOR) (U)
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UNCLASSIFIED

OUC ,EeORT IBLIOGRAPHY SEARCH CONTROL No* /ZOML6

AD-291 600
TEXAS INSTRUMENTS INC DALLAS

SILICON SEMICONDUCTOR NETWORKS MANUFACTURING
METHuOS (U)

N4OV 62 IV LATHRcPjjW.;BROWERsWvCol
REPTc NO. IR7 865 V6
CONTRACT: AF33 600 q221O
MONITOR: ASD IJ7 865 V6

UNCLASSIFIED REPORT

DESCRIPTORS: *SEMICONDUCTORS# vSILiCONq *Suem!NIATURE
ELECTRONIC EWUtPMENTg BONDINGo BRAZINGt CHEMICAL

MILLINGI CIRCUITS* CONTAINERS, DESIGN* DIFFUSION*
ELECTRON BEAMS# EVAPORATION9 FILMS* GLASS. GROWTH,'LEAD,
MATENIALS$ MATHEMATICAL ANALYSIS, PROCESSING,
PRODUCTION, SWITCHING CIRCUITS# TEST EQUIPMENT* TEST
METHODS, VAPOR PLATING, WELDING (U)

PROCESS STUDIES WERE CONCLUDED. TECHNIQUES HAVE
BEEN OEVELOPED FOR EVALUATION OF ALL DIFFUSION
PARArETLRSe ALL MACHINES FOR TIhE PtLor LINE ARE
EITHER COMIPLETEpo BEING CONSTRUCTED OR MO,)IFIEDg OR
IN ADVANCED DESIGN STAGE. THE PHILOSOPHY GUIDING
CREATION OF THESE MACHINES IS TOAT ALL POSSIBLE
OPERATIONS RILL BE PERFORMED ON THE FUNCTIONAL
ELECTRONIC BLOCKS WHILE THEY ARE STILL IN SLICE FORM.
THESE OPERATIONS zrICLUDE CLEANING, POLISHING,
PHUTORE5IsT APPLICATIONSt ETCHING, UIFFUSION, AND
APPLICATION OF EVAPORATED LEADS AND CONTACTS,
CONSIOEHAaLE PROGRESS HAS BEEN MADE TOWARD
PERFECTING A WELDED PACKAGE, (AUTHOR) (U)

26
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UNCLASSIFIED-

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL Not /ZOML6

AD-291 876

PHOTOCIRCUITS CuRP GLEN COVE N Y

MICROMINIATURE LAYERED PRINTED WIRING fUl

SEP 62 IV MESSNERoGo|MCCAWhR.IPALUSZEKoM..
CONTRACT: DA-36"O59-SC-90763

UNCLASSIFIED REPORT

DESCRIPTORS: *MANUFACTURING METHODS,oMICkOMINIATURIZATION (ELECTRONICS), *PRINTED CI"RCUITS,
CHEMICAL HILLING. COPPER, GELS, LAMINATES# METAL FILMS,
PHOTOENGRAVING, PIcTURES, PLATING, SANDWICH PtNELS (U)

SPRAY ETCHING FOR PRODUCING THIN LINES, AND LAMINATING
TECHNIQUES FOR MULTILAYER PRINTED CIRCUITS IN A
MICROmINIATURIZATION PROGRAM*

2E
UNCLASSIFIED /ZGML6



UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL Noe /ZOML6

AD-293 259
IjT RESEARCH INST CHICAGO ILL

FIBER-ReINFORCED riETALS AND ALLOYS (U)

JAN 63 lup PARIKHqNM.I
REPT. NO* -BZtl i
CONTRACT: NOO-62O 6 S05

UNCLASSIFIED REPORT

DESCRIPTORS: *COMPOSITE MATERIALS, eFIBERS. #METALS.
*REINFORCING MATERIALS, ALLOYS, ALUMINUM ALLOYS,
ATMOSPtENIC PRECIPITATION, BERYLLIUM ALLOYS. CARBIOES,CHEMICAL MILLING. CHEMICAL PRECIPITATION, EXTRUSION,
GRAIN STRUCT6RES (METALLURGY)i HEAT TREATMENT, IRON
ALLOYS, MICROSTRUCTURE. POWDER METALLURGY, POWDERMETALS, PROCESSING, PRoDUCTION, 5ILER# SINTERING4TUNGSTEN ALLOYS, WIRE (U)

WORK WAS CONTINUED ON THE CHEMICAL ETCHI G OF RAWN
BE WINES TO REDUC THEIR DIAMETERS FROM OoO'7 TO
ABOUT 0.U00 INCH* SEVERAL MATRIX ALLOYS WEREPREPARED BY ATOMIZING. THESE WERE PREPARED BY
FIRST MELTING 2S AL IN A CRUCIBLE, ADDING TmE
ALLOYING EL MENTS TO THE MELT, AND DISINTEG6A ING THEMOLTEN bTREAM OF METAL OF ABOUT 100 PSI PIESSURE OF
DRY COMPRESSE AIR. THE POWDERS THUS COLLECTED
WERE SIEVED THROUGH A 60 MESH SCREEN AND COmPACTED INA I-INC DIE. IN TE WoRK ON BE FIBER COMPoSITES,
THE SPREAD IN THE SIZE OF THE FIBERS WAS SO fIREAT
THAT IT WAS DIFFICULT TO DESIGNATE AN AVERAGE SIZE.
T E E FIFERS W RE MIXED WITH PLAIN 25 AL PO?DER(-6U MESH), COMPACTED IN A I-INcH DIE AT 15 TSI
AND EXTRUDED AT TEMPERATURES BELOW 870F AT AN
EXTRUSION RATIO OF ABOUT 'O:1* THE TENSILEPROPERTIES AND ELASTIC MO ULUS NERE MEASURED ON A
HOUNSFIELD TEN OMETER6 IT WAS A CHIEF OBJECTIVE
OF THIS SERIES OF EXPERIMENTS To SEE IF THESE
COMPOSITES COULD BE DENSIFIED BY XTRUSION TECHNIQUE
, AIID IT APPEARS THAT THIS TECHNIQUE IS SATISFACTORY.(AUTHOR) 

(U)

28
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOML&

AD-293 4Qb
INNSBRUCK UNIV (AUSTRIA)

DISLOCATION MOBILITY IN ZINC SINGLE CkYSTALS tUl

VEC 62 IV ADA.MS9KHe;.VREELAND9To 4R.;
CONTRACT: NONR22037

IUNCLASSIFIED REPORT

DESCRIPTORS: *DEFORMATION, *SINGLE CRYSTALS, *ZINC.
CHEMICAL MILLING. cONFIGURATION# CRYSTAL LATTICEA DEFECTS, DENSITY.. LOADING, METALLIC CRYSTALS, SHEAR
STRESSES9 STRESSES, TEsT METHODS (U)

RESULTS OF A STUDY OF DISLOC TION MOBILITY IN IG
PURITY ZINC SINGLE CRYSTALS ARE PRESENTED.
DISLOCArIUN POSITIONS WERE DETERMINED USING A
SPECIAL ETCHING TECHNIQUE$ AND THE DISLOCATION DEN
ITY AND CONFIGURATION WERE DETERMINLD BEFORE AND AFT
R STATIC LOADING AND S RE PULSE LOADING* LOADING
AT STRESS LEVELS SLIGHTLY BELOW HE FLOW STR
PRODUCE LOCAL DISLOC ION R ARRA GEM NT, WITH THE
MAXIMUM DISLOCATION DISPL CE NT SOMEW AT LESS THAN
THE SUB-BOUNDARY SPACING. AT THE FLOW STRES
DISLOC TIONS PENETRATE THE SUB-BOUNDARIES AND
RELATIVLLY LARGE DISLOC 'ION DISPLACEMENTS AR I
DICATED (COMPARABLE TO T•E SPECIMEN DIMENSIONS)
IN STREbS PULSE TES S OF PPRO IMATELY 30 SEC
DURATION. SHORT DURATION iTPESS PULSE LOADING AT A
STRES LtV L APPROXIMATELY 70 TIMES THE FLOW STRESS
PRODuCEU A MAXIMUM DISLUCATION vELOcI Y OF APPROXIM
ELY 6 PER CENT OF THE SHFAR WAVE VELOCITY*
(AUTHuR) (U)

29
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DOC -REPOrT BIBLIOGRAPHY SEARCH' CONTROL NO# /ZONL6

AD-294 78b
ARMY ELECTRUNICS LAbS FORT MONMOUTM N ,J

DESIGN4 CONSIDERATIONS FOR M.ICROWAVE GERMANIUM TUNNEL
DIODES (U)

SEP 62 .14 WANDINGEmtL@IKLOHNoKo|
REPT. NO& TRZ318

UNCLASSIFIED REPORT

DESCRIPTORS.: *DIUDESo *MANUFACTURING METHODS,
eSEMICONDUCTORS" CHEMICAL MILLING, ELECTROFORMING,
ENCAPSULATION, GER1MANIuM* MEASUREMENT, MiCRORAVE
EQUIPMENT, NEGATIVE RESISTANCE CIRCUITS, PRODUCTION,
RESIbTANCE (ELECTRICAL), SURFACE PROPERTIES (U)

A DISCUSSION IS PRESENTED ON THE TECHNOLOGY AND
PROBLEMS INVOLVED IN THE DESIGN CONSIDERATIONS,
FABRICATIONp AND MEASUREMENT OF GERMANIUM TUNNEL
DIODES# FABRICATION INCLUDES MATERIAL PREPARATION,
METHODS OF CREATING ABRUPT P-N JUNCTIONS SUCH AS DOT
ALLUYIN~ti ELECTRICAL FORMING OR PULSE DISCHARGE
FORMING A1qD SOLUTION GROWTH, ETCHING PROCEDURES
NECESSARY TO OBTAIN LOW PEAK CURRENTS AND HIGH PEAK
TO VALLEY CURRENT RATIO'So AND PACKAGING
CONSIDERATIONS FOR LOW SERIES INDUCTANCE.
MEASUREMENT TECHNi'QUES TO DETERMINE THE IMPORTANT
HIGH-FREQUENCy PARAMETERS, RS, LSO Co AND RN, OF
THE DIODE ARE DISCUSSED. THE RESULTS OF
EXPERIMENTAL UNITS EXHIBITING CUTOFF FREQUENCIES UP
TO 5 GC ARE TABULATED, (AUTHOR) (U)

30
UNCLASSIFIED /ZOML&



- - --- ,. S,- - !~

UNC'LASSIF IED

DDC lFORT BI'BLI'oGkAPHY SEARCH CONTROL No, /ZOML6

AD-295 657
SPRAGUE ELECTRIc .CO NORTK ADAMS MASS

PRODUCTION ENGINEERING MEASURE RELIABILITY
JMPktOVEMENT JET ETCH TRANSISTOR (gU

OCT 62 IV JAGN;RRM,;KRANTZoJoEiFOLSTERo
J*H*Do,

UNdCLASSIFIED REPORT

"DESCRIPTORS: 9MA'NUFACTURTNG METHODS, CHEMICAL MILLING,
ELECTRICAL PROPEHTiES,-LIFE EXPECTANCY, PRODUCTION:
RELIABILITyi TRANSISTORS (U)

THE OPTIMUM COLLECTOR RESISTIVITY9 THE OPTIMUM
COLLECTOR THICKNESS, THE OPTIMUM ELECTRICAL
BASEWIDTH, AND THE PROPER EMITTER PLACEMENT WERE
DETER.MINED* INVESTIGATIONS LEADING TO THESE
DETERMINATIONS ARE DESCRIBED. WORK HAS CONTINUED

-TOWARD•. EvISING A METHOD TO STOP AUTOMATICALLY THE
DELINEATIuN ETCHING PROCESS AFTER THE COLLECTOR
JUNCTION wAS DELINEATED. SOME PROGRESS WAS MADE IN
THIS AREA, AND wvORK IS CONTINUING, TWO NEW PROCESS
STEPS WiRE INTRODuCED AND DESCRIPTIONS OF THESE ARE
ALSO (sVEN. THE STATUS OF THE PROGRAM, LIFE TEST
PRESENTED, (AUTHOR) (U)

31
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UNCLA!SkS• IED

DDC RE0ORX BIBLIOGRAPHY 'SEARCH CONTROL NO' /t;Oi•06

AO'29b 751d
DOU4zLAS AIRCRAFT CO INC LOP;G BEACH CALIF

CHEMICAL COMPOUNDS FOR METAL SHAPING - I'

J'Ah- 83 IV JAMIESONJoLo;PARTRIOGZoEoGoI
REPTS NO,. T.RT.6I8 Vd3
CONTRACT' AF33 60i 'f027
MONITOR: A5D TR7 648 V3

UNCLASSIFIEu REPORT

OESCRJPTONS:L .HOfýEyCUMe CORE59 *STAINLESS STEE~t ACIDS,
CAIBOXYmETk'YLCELLULO•E,.CELLULOSE ACETATES, CHEMICAL
MILLiN69 CHEMICALSo ELECTRIC CURRENTS, ELECTROCHEMISTRY#
ELECTRUOLS, ELECTROLYTES# ELECTROLYTIC CELLS', GELS.
METALS, POLAXiZ'ATION, pOROUS MATERIALS, PROCESSING.
REDUCTIONq REkSISTArCE (ELECTRICAL). SOLIDS* SOLUTIONS,
THICKNESS lU)

ELECTROLYTIC ETCHING OF STAINLESS STEEL PLATES AND-HONEYCOMB
CORES; VARIOLS CHEMICAL COMPOUNDS USED FOR METAL
SHAPING; PROCESSING Of AIRCRAFT MATERIALS*

32
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~ I U NCL AýSSIFIED
. Dc. -tP0R 9113L16'69AP'H'Y' -SEARCH CONTROL No# /Z0mLb

-Ab-298 707
TEXAS I^NSTRUNE!!'TS. INC DALLAS

REstAIItii AND DEVELOPMENTp'dF HIGH TEMPERATURE
SEMICONDUCTOR DEVICES (U)

t)EC 61 11 wR~ECiERT,*~
CONTRACT: NOOSR85iz's.

UN1CLASSIFIED REPONT

DESCRIPTORS: AR'SEN-IOES, CHEMICAL MILLING, DIFFUSION,
ENCAPSULAT-ION, GALLIUM'COMPOUNDS. GOLD ALLOYS,
MAGNESIUM. MANUFACT'URING METHODS, OXIDES9, SILICONCOMPOUA4ý)Sq TEMPERATURE. TESTS, TIN ALLOYS (U)

( GALLIUM ARSENIDE TRANSISTORS ARE FABRICATED ANDTZSTED AT ISU C; SEVERAL TECHNIQUES ARE INVESTIGATED,
INCLUO'IN'.a mA6NESIUm DIFFUSION IN GAAS AND THEFEASIBILITY OF S102 COATINGS ON GAAS AS A MASK AGAINST
IMPURITY DIFFUSION, POSTALLOY DIFFUSION AND CIIEMICAL
POLl bHIN(4.

-UNCLASSIFIED /ZOML6
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UDC REPORT BIBLIOGRAPHY SEARCH CONTROL Not /ZOML6

A:.-4OU 732
PHOTOCINCuITS CORP GLEN COVE N Y

MICROhINIA'URE LAYERED PRINTED WIRING (Ul

UEC 62 IV MESSNER,6G.MCCAWRd|PALUSZEKNoeI
CONTRACT: DA-36-U39wSC-90763

UNTCLASSIFIED REPORT

DESCRIPTONS: CHEMICAL MlLLING# CONrIGURATION. COPPERo
DRILLING MACHINES, ELECTRIC CONNECTORS, ELECTRIC

TERMINALS, EPOXY PLASTICS, GOLD, LAMINATED PLASTICS,
LAMIiNATESO MANUFACTURING METHODS, METAL COATINGS,
MICROMNIATURIZATION (ELECTRONICS), NICKEL, PANEL BOARDS

IELECTRiCITY)t PLATING, PRINTED CIRCUITSo PRODUCTION*
SOLDERING (U)

PROCESS PARAMETERS 'FOR THE MANUFACTURE OF MICROMINIATURE

LAYEHED PRINTED viRING WITH PLATED-THAOUGH HOLES AS
THE INTERC$NNECTING LINK BETWEEN LAYERS*

434

Lli,'CLASSIFIEt) /ZOML6
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UJNCLASSIFJIED
DDC kii SEARCH CONTROL NO. /ZOL6S AD-40Z 164

GENERAL DYNAMICSfPOIONA CALIF

EFFErC OF, SURFA'CE'FINjSHES ON FATIGUE LIFE (U)
SMAR 59 INV WiNSLOW.EoKoILINDENEAUoG,ODIWISEt

: W .Eo;
! fEPTo NO, 8926 IqZ

CONTRACI: AF33 as7 8 926

tINCLASSiFIED HEPORT

DESCRIPTORS: ALLOYS, ALUMINUM ALLOYS, CHEMICAL MILLI.NG,
COLD WORKING, DATA. EFFECTIVENESS* FATIGUE IMECHANICS),
HEAT TREATMENT, LIFE EXPECTANCY, MACHINING* sTEEL*
STRESSES

IDENTIFIERS: '3q~u STEEL (U)

THE EFFECT OF SURFACE FINISHES PRODUCED BY CHEMICAL MILLING
AND MICRO-GLASS.PEENING ON THE FATIGUE LIFEOF STEEL AND ALUMINUM 0,LOYS.

35
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UNCLASSIFIED

DDC dEPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOML6

ADO-qO 18B
GENERAL ELECTRIC CO SCHENECTADY N y

SILICUN PLANAR EPITAXIAL TRANSIsTPE 2N21939 (U)

DESCRIPTIVE NOTE: QUARTERLY aEPT, NO. 39 31 oCT 62-31
JAN 43s

JAN 63 IV
CONTRACT: DA36 039SCb6727

UNCLAS3IFIED REPORT

DESCRIPTORS: *TRANSISTORS# VAPOR PLATING* Yt.UUM
APPAHATUiv SIL.ICON, CHEMICAL MILLING, BON•I,•GOCLEANING* ALLOYS, BORON9 PHOSPHORUS,
DIFFUSION• RELIABILITY (ELECTRONICS), mEASUREMENT,. MANUFACTURING METHODS. (U)IDENTIF.ERS: PASSIVATIoN (SEMICONDUCTOR). lU)

CONTENTb: IMPROVED KPR RESOLUTION CONTACT
EVAPORATION AND ALLOYING COLLECTOR Eo'CHINi BORONDIFFUSION PHOSPHORUS DIFFUSION COLLECTOR
CONTACT To THE HEADER INTERCONNECTIONS
RELIABILITY MEASUREMENT INSPECTION AND QUALITY
CONTROL PLAN 

(U)

36
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OuDC REPORT BIBLIOGRApHY SEARCH CONTROL NO* /ZOHL&

ADO404 537
RADIO CORP uF AMERICA SOMERVILLE N j

PRODUCTION ENGINEERING MEASURE ON 2N!708 SILICON
PLAINAR LPITAXIAL TRANSISTOR, (U)

DESCRIPTIVE NUTE: WUARTERLY REPT. NO. 3s 1 NOV 62-31
JAN 63,

JAN 63 36P POSSEMATOL.R.;
CONTRACT: DA36 039SC86729

UNCLASSIFIED REPORT

DESCRIPTORS: *MANUFACTURING METHODS, OTRAN
SISTURS, SILICON, CLEANING, EPITAXIAL GROWTH,
DIFFUSION, CHEMICA:. MILLINGt CONTAMINATION.
IMPURITIES, PHOSPHORUS, FIXED CONTACTS, GOLD,
MALFUNCTIONS; PROCESSING. (U)

A TECHNIQUE OF ETCHING THE WAFERS WITH ANHYDROUS
HCL IN THE EPITAXIAL TUBE PRIOR TO EPITAXIAL
DEPOSITION WAS INCORPORATED INTO THE PROCESS. THE
OXIDE ON THL SURFACE OF THE WAFER SERVES AS A MASK
DURING THE DIFFUsioi4 OPERATION AND GEN ERALLY SERVES
TO PRUTECT THE SILICON SURFACES DURING WAFER
PROCESSING. IN PERFORMING THESE FUNCTIONS,
HOWEVER, IMPURITIES MAY BE DIFFUSED INTO THE OXIDE AT
THE HIGH DIFFUSION TEMPLRATURES, A METHOD WAS
DEVELOPED PROVIDING THE CLEANEST POSSIBLE OX!DE TO
IMPROVE THE SURFACE PROTECTION ON THE FINISHED
PELLETS. EXPERIMENTS ARE ALSO BEING MADE ON BAKING
OF OXIDL TO DIFFUSE ENTRAPPED WATER MOLECULES TO THE
SURFACE FOR SUBSEQUENT EVAPORATION.
(AUTHOR) (U)

37
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DOC REPORT BIBLIOGIRAPHY SEARCH CONTROL No. iZOML6

Ao-405 861
WES7INGHOUSE ELECTRIC CORP YOUNGWOOD PA

MICROMINIATURE INTEGRATED CIRCUIT PACKAGEe (U)

DESCRIPTIVE NOTE: QUARTERLY PROGRESS REPT. NO. 2, 1 OCT
62-1 JAN 63,

JAN 63 liP BARBAROtEeP,;
CONTRACT: DA36 0395C90850
PROJ: DA PROJ. 3A99 21 002 01

UNCLASSIFIED REPORT

DESCRIPTORS: *MICROIINIATURIZATION (ELEC
TRONICS), eINTEGRATE6 cIRCUITS, OPACKAGED
CIRCUIrS, #MODULES-(ELECTRONICS), PROCESSING,
SEALS (STOPPERS). GRAPHITE# GLASS, CHEMICAL
MILLING, CLEANING, MECHANICAL PROPERTIES. (U)

TWO SUCCESSIVE OESI'bN MODIFICATIONS WLRE MADE To
THE GRAPHITE GLASSING BOATS IN ORDER TO ACHIEVE MOPE

UNIFORM PACKAGE APPEANANCEe FI.FTY PACKAGE SAMPLES
WERE SUeMITTED FOR MECHANICAL EVALUATION.
TECHNIQUES FOR SEALING THE INTEGRATED CIRCUIT
PACKAGE WERE ESTABLISHED. IMPROVED CLEANING
TECHNIQUES WERE ESTABLISHED FOR DEOXIDIZING KOVAR
PARTS PHIOR TO GOLD PLATING RESULTING IN LESS PITTING
OF THE METAL. STAMPLD LEAD PRE FORMS ECEIVED

DURING THIS PERIOD. THE FIRST ONE HUNORED
MICROMINIATURE CIRCUIT PACKAGES SUBMITTED WERE
FABRICATED VtITH ETCHED LEADS. THE STAMPED LEADS ARE
MORE UNIFORM IN CROSS SECTION* CERAMIC MIcROMODULES
WITH PAUS WERE nESIGNED AND ORDERED. THIS
MICROMODULE WILL BE UTILIZED TO DEVELOP AN INTEGRAL
PACKAGE USING THE CERAMIC MICROMODULE AS A BASE.
(AUTHOR) (U)

38
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL Noe /ZOML6

AD-408 19U
ARMY ELECTRONICS LABS FORT MONMOUTH N J

TECHNOLOGY FOR PNP PLANAR SILICON TRANSISTORS:
SWITCHING AND AMPLIFYING, (U)

HAN 63 21P LAROCQUEoARMOND Pe;YATSKOo
ROBERT S.;ROGEL.ALEX ;JACKSONRAYMOND |RIBLEo
VINCENT Es;

REPTo NO. TR-2339
PROJ: DA-3-A-992100302

UNCLASSIFIED REPORT

DESCRIPTORS: t4oTWANSISTORSt MANUFACTURING
METHODS), DIFFUSIO!o.j IMPURITIES, ANTIMONY,
BONDING, GAIN, CRYSTAL GROWTH, SILIcON,
CHEMICAL mILLIqG, POLIsHES, PHOTOENGRAVING,
BORON, METAL FILMSo TESTS, CAPACITORS,RESISTURS, ULTRAHIGH FREWUENCYs GOLD, MICRO

MINIATURIZATION (ELECTRONICS), (U)
IDENTIFIERS: 1963, PLANAR TRANSISTORS. (U)

PROCESSES AND TECHNIQUES REwUIRED FOR FABRICATION
OF EXPERIMENTAL PLANAR PNP SILICON TRANSISTORS WERE
DEVELOPLD AND DEMONSTRATED AS F-EASIBLEo PROCESSES
INVOLVEU INCLUDE MATERIAL PREPARATION, ANTIMONY BASE
DIFFuSIUN, BORON EMITTER DIFFUSION, OXIDE MASKING.
PHOTORESIsT TECHNIQUES, S;MULTANE OUS GOLD METALIZING
OF EMITir.H AND BASE REGIONS, COLLECTOR ALLOY CONTACT
AND BASING, AND THMO COMPRESSION BONDING, INITIAL
TRANSISTORS HAVE TYPICAL DC BETA VALUES OF 35 TO 40
AND FT VALULS AS HIGH AS 350 MCS* PROCESSES
DESCRIBED WERE ALSO'UsED IN PRELIMINARY FABRICA'TION
OF SOLID STATE MICROCIRCUIT PASSIVE COMPONENTS.
(AUTHOR) 4U)

39
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LEAR SIEGLER INC SANTA MONICA CALIF

SEMICONUUCTOR 
THIN FILMS.

DESCRIPTIVE NOTE: QUARTERLY REPT. NO* 6p I APR'30 JUNE
63.

63 1 p
CONTRACT: AF33 657 7623

UNCLASSIFIED REPORT

DESCRIPTORS: (*SEMICONDUCTING FILMS), MANU-FACTURING METHODS), VAPOR PLATING# VACUUM9GALLIUM COMPOUNDS, ARSENIDES9 HALL EFFECT,MEASUREMLNT# ELECTRON MICROSCOPY. CHEMICAL
MILLiNG, X-RAy DIFFRACTION ANALYSISo ,U)IDENTIFIERS: THIN FILMS 

(U)

(I) TO UEpOSIT FILMS IN A DYNAMIC 10 70THE -8TH POWER VACUUM SYSTEM; (2) TO
INVESTI1ATE ANNEALING OF GAAS FILMSI(3) TO MAKE HALL MEASUREMENTS AT A
SERIES uF TEMPERATURES; (q) TOINVEsTTIGATE DEPOSITION AT MICRONS PER SECOND;
(5) TO lMpRUVE THE RESOLUTIoNIN ELECTRONMICROSCUPE SURFACE STUDIES AND TO INVESTIGATEA SETUP FoR ETCHING THICKER FILMS DOWN TOTHICKNEbSES SUITAsLE OFOR ELECTRON MICROSCOPY;

AND (b) To CONTINUE DEVICE STUDIES WITHFILNS OF AVAILABLE WUALITY* (AUTHOR) (U)

UNCLASSIFtEo 
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /Z0ML6

AD-q41 913
RADIO CORP OF AMERICA SOMERVILLE N J

PRODUCTION ENGINEERING MEASURE ON 2NI703
SILICON PLANAR EPITOXIAL TRANSISTOR. (U)

DESCRIPTIVE NOTE: QUARTERLY REPT. NO* qv I FEB-30 APR
63s APR 63 87P WARRENtA.POSSEMATOoLoRot

* CONTRACT: DA36 0395C86729

UNCLASSIFIED REPORT

DESCRIPTORS: (*TRANSISTORS. MANUFACTURING
METHODS)* (*MANUFACTURING METHODS, TRANSIS
TORS), CLEANING, EPITOXIAL GROWTH, SEMICONOUC
TOR DEVICES, CHEMICAL MILLING, FIXED CONTACTS,
GOLD, ALUMI.NUM. CONTAMINATION, BONDINGo
QUALITY LONTROLo RELIABILITY, PROCESSING,
SURFACES. (U)

IDENTIFIERS; 1963. (U)

PROCESS IMPROVEMENTS WERE COMPLETED IN ALL AREAS
INVESTIGATED. AN IMPROVED METHOD OF REMOVING
PHOTORESI$T WAS DEVELOPED. A STUDY OF INORGANIC
REAGENT MATERIA'LS ASi§SOURCES OF SEMI-CONDUCTOR
SURFACE CONTAMINATION WAS COMPLETEp. CONCLUSIONS
CONCERNING THE CONCENTRATIONS OF IMPURITIES AND THE
EFFECTIVeNESS OF VARIOUS DESORPTION YECHNI QUES ARE
INCLUDEU. THE USE OF THIN ALUMINUM CON TACTS HAS
INHIBITED FORMATIQN OF ''PURPLE PLAGUE'to
EXPERIMENTS WITi GOLD CONTACTS aERE UNSUCCESSFUL,
THE USE OF GOLD ALLOY WIRE DID NOT MATERIALLY
IM,!ROVE THE BOND STqENGTHe NAILHEAD BONDING WITH
A ZMALLER DIAMETER GOLD WIRE TO REDUCE THE SIZE OF
THE BALL MET WITH ONLY LIMiTED SUCCESS. A PROG6AM
OF RELIABILITf TESTING AND ANALYSIS AND STUDIES OF
RMAL RESISTANCE MEAS UREMENTS FC'RM JUNCTION TO
AMBIENT (T SUB J-A) WERE COMPLETED.
(AUTHOR) (U)

UNCLASSIFIED /20ML6



UNCLASSIF!ED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. /ZOML6

AD-418 Z22
KELSEY-MAyES CO ROMULUS MICH

THE DESIGN AND EVALUATION OF PERFORATED ION
EMITTERS. fU)

DESCRIPTIVE NOTE:. FINAL REPT. MAy 62-AUG 63.
SEP 63 IV PETRICKsEeNe|KRAUSSIJOJOI

CONTRACT: AF33 667 8638
PROJ: AF-3141
TASK: 3iqlu2
MONITuR: ASD ToR63 750

UNCLASSIFIED REPORT

DESCRIPTORS: (*ION ENGINESo ION SOURCES), (*ION
SOURCES, CESIUM). l(CESIUMI IONIzATION),
ELECTRIC PROPULSIONs MANUFACTURING METHODS,
ELECTRUN BEAMS, CHEMICAL MILLING, SHEETS,
RELIABILITY, FEASIBILITY STUDIES, POROUS
METALS# (2AS FLOW, NItROGEN, TUNGSTEN, MOLY
BDENUJM (U)

IDENTIFIERS: 1963o (U)

* THE FEASIbILITY OF. UTILIZING EMITTERS OF PERFOR
ATEU SOLIo SHEET kA1HER THAN A SINTERED POWDER
STRUCTURE WAS INVESTIGATED WITH THE OBJECTIVE OF
INCREASINi, THE RELIABILITY AND DURABILITY OF ION
ENGINES# vARIOUS TECHNIWUES FOR DRILLING MICRON-
SIZE HOLES IN REFRALTORY METALS WERE EXPLOREDs TWO
OF THLSE pROCESSES, ELECTRON BEAM DRILLING AND
CHEmICAL pHOTO-ETCHING, WERE USED TO PROVIDE TEST
EMITTERS wITH HOLE SIzES IN THE IO.MICRON RANGE.
AN ELECTRON BEAM DRILLED EMITTER WAS CS FLO*
TESTED FOR 83 HO.UNS AND EXHIBITED, vITHIN
EXPERIMENTAL LIMITSs NO DIS CERNIBLE CHAN-E IN HOLE
SiZE OR FLOW CONDUCTANCE. IN SEPARATE TESiS
CORRELATION WAS MADE OF THEORETICAL AND MEASURED
FLOo RATES OF N AND CS THROUGH THE EMITTERS,
IT AAS DETERMINED THAT THE MEASURED CS FLOW RATE
EXCEEDED THE THEORE TICALLY CALCULABLE VALUE BASED ON
AVAILABLE SUR FACE DIFFUSION FORMULAE.
(AUTHOR) (U)
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DOC REPORT 61BL|OPRAPHY SEARCH CONTROL No@ /XO1L6

A - -SA-68N

GENERAL ELECTRIC cO SYRACUSE N Y

MATHIA CONTROLLED DISPLAY DEVICE. (U)

DESCRIPTIVE NOTE: iNTERIM DEVELOPMENT REPT. NO, I. I
JULY'16 SEP 63.

AUG 63 3Op
CONTRACT: NOBSR8933q
PROd: SRO8U301
TASK: 9975

UNCLASSIFIED REPORT

DESCRIPTORS: (*DISPLAY SySTEMS, ELECTRONIC
RECOkDINb SYSTEMS), "(ELECTRONIC RECORDING SYSTEMS.
erOMETRIC FORMS), FEASIBILITY STUDIES, VIEWINGSCREENS, BRIGHTNESS, THERMOPLASTICS*
DEFCIMATION9 CIRCUITSo PHOTOENGRAVING, OPTICS,
CHEMICAL MILLING. ELECTRODES, TEST
EQUIPMENT. (U)IDENTIFIERS: 1963o MATRIX CONTROLLED DISPLAY* (U)

A DISCRIPTION 15 PRESENTED OF THE WORK ACCOM
PLISHED To DEVELOP A FEASIBILITY MODEL OF A MATRIXCONTfOLLEU DISPLAY DEVICE USING TECHNI'QUES CALLED IN-

AIR SUIFAcE DEFORMATION RECORDING AND TIRP (TOTAL
INTERNAL REFLECTION PRISROJEC TION, To
iNTRODUCE THE READER TO THESE TECH NIWUES, A BRIEF
DESCRIPTION OF THEIR BASIC PRINCIPLES IS GIVEN*
THE TEST SETUP TO PROVIDE AN4 ELEMENTAL PORTION OF
THE LARGE SCREEN DISPLAY AT 20 TO 30 FOOT-LAMBERTS
BRIGHTNESS 8Y OPTICAL READOUT OF DEFORMATIONS ON A
THERMOPLASTIC OR OIL MEDIUM IS DISCUSSED.
CIRCUITRY TO IMPLEMENT THE DEFORMATION RECORDING
TECHNIQUE USING X-Y MATRIX CONTROL IS GIVEN, A
BASIC MLCHANICAL CON FIGURATION IS CONSIDERED.
INFORMATION IS PRO VIDED ON THE PREPARATION OF
ARTWORK AND A PHOTO GRAPHIC MASK NECESSARY TO
FABRICATE MATRIX ELEC TRODES AT S, 10, AND 20 LINE
PAIRS PER MILLIMETER vITH THREE ELECTRODE WIDTHS.
THE RESULTS OF INITIAL EXPERIMENTS IN ETC~dNG OF
TRANSPARENTt CONDUCTIVE COATINGS TO FORM THE
ELECTRODES ARE GIVEN. (AUTHOR) (U)

U S3

UNCLASSIFIED /ZOML6
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AD-ql9 58b
SYLVANIA ELECTRIC PRODUCTS INC wOBURN MASS

PROUULTIO14 ENJGINEERING MEASURE FOR GALLIUM
ARSENInL VARACTOR ODOE* (U)

DESCRIPTIVE NOTE: QUARTERLY-PROGRESS REPTe NO* 49 I MAR"
31 MAY 63*

MAY 63 IV DAVISvCaFo;FELDMAN.E9Jo;
CONTRACT: DA36 039SC86736

UNCLASSIFIED REPORT

DESCRIpTORS: (rVARACTOR OZODES, PRODUCTION),
IoMA3FACTURING METHODS, VARACTOR DIODES),
GALLIUM ALLOYS, ARSENIC ALLOYS, EPITAXIAL
GROWTH. FIAED COtuTACTS, CONTAINERS* CAPACI
TANCE, ELECTRIC POTENTIALl CHEMICAL MILLING,
DIFFUSIN69 IMPURITIES, ZINC* TELLURIuM,
ARSENIC, PHOTOENGRAVING@ (U)

IDENTIFIERS: 1963, MESA (SEMICONDUCTOR)* WU)
(

STUDIES TO OBTAIN THE PROCESSES NECESSARY FOR THE
HGH VOLUME PROOUCTION OF GALLIUM ARSENIDE VARACTOR
DIODES ARE DESCRI1ED IN THIS REPORT. THESE
INVESTI1ATIONS INCLUDE STUDIES OF MESA CONTACTS,
EPITAXIAL MATERIAL, PACKAGING, OHMIC CONTACTS AND
ETCHIJG PROCEDURES. THE RESULTS OF THE rABRICATION
OF COMPLETELY EPITAXIAL DIODES AND DIFFUSED
EPITAXIAL DIODES ARE DIS CUSSED AS OELL AS
CONTROLABLE ETCHING PROCEDURES FOR VOLUME PRODUCTION.
(AUTHOR) 

(U)

UNCLASSIFIED /ZOML4
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* DDC t-PORT BIBLIoGRAPHY SEARCH CONTROL NO. /ZOML6

i;AO-420 3.7!x

WESTI*NGHOUSE ELFCTRIC CORP DAYTON OHIO

500 C SILICON CARBIDE RECTIFIER PROGRAM. -U)

.DESCRIpTiVE NOTE-. INTERIM TECHNICAL PROGRESS REPT.. NO. 8r
I JULY30 SEP 63,

UCT 63 2oP CHAN4GH. C. ; 4ENN INGSjV* J,
ITHORNBURGD. R, .lKROKOtL- J. ;OSTROSKIJ, I

CONTRACT: AF33 657 7027
PROJ: 7 727
MONITUR: ASD IR7 727, VOL. 8

UNCLASSIFIED REPORT

DESCRIPTORS: ($CRYSTAL RECTIFIERS, SILICON ALLOYS),
(OSILjCOli ALLOYS,. CRYSTAL RECTIFIERS), (ODIODES
(SEMCOýNuUCTORS),. 51LICON ALLOYS), POWER EQUIPMENT
PARTS, CARBON ALLOYS, H15HTEMPERATURE RESEARCH,
EPITAXIAL GROWTH. IMPURITIES, CHEMICAL MILLING .BORATES,
SODIUM COMPOUNDS, LIFE EXPECTANCY, STORAGE# SURFA'CE
PROPERTIES, MANUFACTURING METHODS, TESTS (U)

IDENTIFIERS: 1963, (U)

EFFORTS WERE CO.NTINUED ON THE DEVELOPMENT OF S00
DEGREE C SILICON CARBIDE RECTIFIERS. THE GROWTH
RATE OF SILICON CARBIDE CRYSTALS PREPARED BY THE
SUBLIM1ATION METiKO WAS DETERMINED BY MEASURING THE
AMOUNT UF GROWTH. IETWEEN SUCCESSIVE. TIMED DOPANT
ADDITIONS. THIS WAS COMPARED WITH THE GROWTH RATE
AS OBTAINED FROM. A SIMPLE MODEL. ALL VALUES AGREE
WITHIN A FACTOR. OF FIVE. THE USE OF MOLTEN BORAX
AS AN ETCHANT FOR SILICON CARBIDE WAS STUDIES. DUE
TO ITS RELATIVELY SLOw ETCH RATE (ABOUT 30 TIMES
SLOWER THAN A MOLTEN SODIUM PEROXIDE-SODIUM HYDROXIDE
MIXTURE) A MUCH FINER CONTROL OF THE ETCHING IS
POSSIBLE. DLTAILS ARE GIVEN ON THE LIFE AND
STORAGE TESTS WHICH WERE SUCCESSFULLY PASSED BY Two
SILICON CARBIDE ReCTIFIERS. AN OPEN TUBE-FLOWING
GAS SYSTEM *AS SHOWN SUITABLE FOR THE SURFACE
PASSIVATION OF GROUPS OF SILICON CARBIDE REcTIFIERSe
(AUTHOR) (U)

45
UNCLASSIFIED /ZOML6

'-77z



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. /ZOML6

AD-422 19z -'

BELL TELEPHONE LABS INC WHIPPANY N J

ENGINEERING SERVICES ON TRANSISTORS. 1U0

DESCRIPTIVE %ITEt QUARTERLY PROGRESS REPT. NO* 1 1 APR'730.,JUNE, 6-3 ..

SEP 63 IV ARNOLDSo Re IDAVISRe ie ;GIBbONSIG. ;KOCSIStJ 9 ARTERSTECK.K. E|
REPT. NO. 12
CONTRACT: DA36 039AMC02227
PROJ: 3 A99 21 OO0

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:. CONTINUATION OF CONTRACT DA36-
0395C9U7599

DESCRIPTORS: (*TRANSISTORS, MANUFACTURING METHODS),
(9INTEGRATED CIRCUTTSq TRANSISTORS), GERMANIUM, SILICON#
ELECTRIC POTENTIALi SUPERHIGH FREQUENCY, CHEMICAL
MILLING, ELECTRIC CURRENTS, EPITAXIAL GROWTH, ELECTRICAL
CONDUCTANCE, RESISTORS, AGING (MATERIALS), DIODES
(SEMICONUUcTOR)t CIRCUITS, ELECTRONIC SWITCHES,
ULTRAHIGH FREQUENCY, TEMPERATURE, BONDING, OXIDES (U)

IDENTIFIERS: THIN FILMS# THIN FILMS
ELECrRONICS 

(U)

RESEARCH CONCERNS STUDIES AND INVESTIGATIONS
RELATED To TRANSISTIORS AND TRANSISTOR-LIKE DEVICESt
WITH A VIEW TOWARD DEMONSTRATING AND INCREASING THE
PRACTICABILITY 'OF THEIR USE IN OPERATING EQUIPMENT,
WORK IS DISCUSSED ON A 6-GC GERMANIUM TRANSISTOR
AND INTESRATED CIRCUIT DEVICES. A COMPARISON ISMADE OF ELECTRICAL BREAKDOWN CHARACTERISTICS OF
GERMANIUM DIODEs MADE BY PLANAR TECHNIQUES AND BYMESA ETCHING. IT IS SHOWN THAT FOR THE PLANAR TYPE
THE REVERSE CURRENT VOLTAGE CHARACTERISTIC WILL BE
SOFTER THAN THAT OF A AESA DIODE FRCH THE SAME
MATERIAL AND THE BREAKDOWN VOLTAGE WILL BE LOWER,
BREAKDOWN VOLTAGE IS CALCULATED FOR EPITAXIAL
GERMANIUM AND SILICON STRUCTURES, IT IS SHOWN THAT
WHEN THE CONDUCTIVITY OF THE SUBSTRATE AND THE
DiFFUSED LAYER ARE BOTH MUCH GREATER THAN THAT OF THE
EPITAXIAL LAYER, THEN FOR THIN LAYERS THE BREAKDOwN
VOLTAGE DEPENDS ONLY oN THE THICKNESS BETWEEN THE
DIFFUSED JUNCTION AND THE SUBSTRATE, FABRICATIONTECHNIQUES AND PROBLEMS RELAYED TO THE 6-aCTRANsISTOR ARE DISCUSSED. (AUTHOR) (U)

UNCLASS!FIED /ZOML6
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AD-42Z 9qU :
RAYTHEON CO LEWISTON MAINE

P'ODUCT-10N ENgINEER1NG MEASURE ON SILICON ALLOY

TRM4StISTORS•c u)

DESCRT7IVE NOTE:- QUARTERLY REPT. NO. 3, 1 JAN-3t MAR
63s I;

MAR 63 UP JONESR* W9 I

CONTRACT: DA36 0395C86740

UNCLASSIFI'ED REPORT

DESCRIPTORS:' (.TANSlSTORS, PRODUCTION), (OMANUFACTURING
METHODSs TRANSISTORS)t RESISTANCE (ELECTRICAL), SILICON,
RELIABILITY (ELECTRONICS)i TIN, ALLOYS9 FIXED CONTACTS,
SOLDERIN•t CHEMICAL MILLINGo FAJILURE (MECHANICS)t
QUALITY CONTROL, CRYSTAL LATTICE DEFECTS,, SOLDERING
FLUXES (U)

IDENTIFIERS: 1963 .JET ETCHING, VIBRATORY ETCHING,
PASSIVATION (SEMICONDUCTOR) (U)

EFFORTS CONTINUED ON THE IMPROVEMENT OF PRODUCTION
TECHNIQUES TO INCREASE THE RELIABILITY OF SILICONTHANSISIOR5. 'FURTHER CONTROL OF CHIP DIMENSIONS WAS
ACHIEVEUS THE BULK MATERIAL PARAMETERS OF

RESITIVITY AND DISLOCATION DENSITY VERE STUDIED1
METALL40RAPHIC ANALYSIS OF ALLOYING LED TO FIRING
JIG REDLSIGN* THE EFFECTS OF TIN, DISLOCATION
DENSITY, AND CHIP THICKNESS ON ALLOYING WERE
DETERMINED* AN IMPROVED EMITTER WHISKER WAS
INIROUUCEU. HIGH TEMPERATURE SOLDER WAS INTRODUCED
WITH PARTI'AL FLUX ELIMINATION, A NEV APPRqAC; TO
MORE EFFICIENT ETCHING WAS EXPLORED. STEP-STRESS
EUUIPMENT I5 uNDER CONSTRUCTION, FORMALFAILURE
MODL ANALYSIS IS INITIATED* OPERATION STANDARDS4
DRA*INGSt AND QUALITY INSPECTIOm PROCEDURES WERE
ISSUED ANu WORK ON THE INSPECTION AND QUALITY CONTROL
PLAN OAS INITAIATED, (AUTHOR) (U)
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DUC HEI'ORT BIBLIOGRAPHY SEARCH CONTROL NOc /ZOtll&

AD-423 32b

GeNt.RAL ELECTR~IC cO IR~MO S C

*SOLIn Et-ECTROLYTij TANTALUM FOIL CAPACIOR. (U)

DESCRIPTlVe NUTE: J~UAR TERLY RESEARC.H AND DEVELOPMENT REPTs

I JULY27 SEP 63.
SEP 63 Ve jZNNyA@ Le

CONTRACT: N'OoSR893sc
PROJ: SRLUBU8303
TASK: ?636

UNCLASSIFIED REPOImTV

* ~DESCRIpTONS: (#.TANTALUMI CAPACITORS, FOILS),

ELECTROLYTES, SOLIDS, PHOSPHORIC ACIu5, CLEANING#
MAr4GANL3L COMPOUNDS$* OXIUiES, SEMtCONuUCTORs,

ELECTRODL.POSITIONs AGING (MATERIALS), CATHODES, CHEMICAL
MI LLINr~G (U)

*IDENlIFIERS: 1963, ETCHING (u)

EXPERIMENTAL WORK HAS SHOWN THAT uNuEN CERTAIN

CONDITIONS PERMANENT DAMAGE TO THtý ANObIC OXIDE CAN

BE I4ALE DURING THE PROCESS OF T~~fI( HE

FOIL rANTALUM CAPACITOR, T?~, RESULTS. , 5; TH AT A

MINIMUM NUM1UER OF DEPOSITION OcYLESý H1,15 V, ;,S3kD '[TM
CAREPVL CONTROL OF THE SOLUTION~ eQNCEI Aý.ý0 THEI
DREAK<OOhVN VOLTA4E TESTS CONFIRM THAT THE TFL ý

TANTALUM FOIL, IN PARTICuLARý THE SURFACE ý,oND~iQNs
HAS A CUNTRULLING EFFECT ON SUBSEWUENT HTý V01LAGE
PERFORMANCE* THE FORMATION C.ONDITIONS, FORMATIO~N
VOLTAGE, NUMBLI OF COATS OF MANGANCSE DIOxIOýEi AREA
OF DEPOSIT AND TIME~ A! DECOhPQSITION T,.MPERATlW~r xR

ALSO VERY IMPoRTANl' J~j CONTROLLING Twý- BREAKDO'i
YJ~2'r F0 THE Z50 vý,Ly SiOLIt FOIL CAPACITOR

APPA.ýI(AlfCNc IT 1-ý -jom!ýqvjýAT DOArURBIN~j TO NOTE THAT
THE t3ýAv;O 4PO~ F T4r TAZCý/01NO IN7'ERFACE
APPEAkrý. 7$ * , FOR Tm!C<NLS'3ý 6RAe THAN THE
EQUIVALFý JP ZOO VOLTA F0R:iA7Zj, Pl triO WORK IS
NECESSAKIV ?.J DTk~iM!,'J -;WH~tEff P"OORER PERFORMANCE
AT T~a HlGh,ýR' VLTAGES ýS O'UE Tu 5CME BASIC ?HYSICAt,
PHCiOME&'A Oi l~ TO .JNSUITABLE TANTALOM FOIL AND
PROCESSIN 4 J- i WiiICH ARE NOT THE OPTIMUM.
(AU THOR) ~(

.~ /Z0ML6
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AD-q23 367
NAVAL ORDNANCE- LA5 WHITE OAK MD

POLISHES AND ETCHES FOR TIN TELLURIDE# LEAD SULFIDE#

LEAD SELENIDE, AND LEAD TELLURIDE# (U)

MA'Y 63 27P NORRMARRINER K. I
REPT, NO* NOLTR-63-1S6

UNCLASSIFIED REPORT

DESCRIPTORS: (*CHEMICAL mILL!NGe CRYSTALS)t
(*ELECTROLYTIC POLISHINSt CRYSTALS)o (*CRYSTALS,
PRECISION FINISHING), SELENIDES, SULFIDESo TELLURIoES,
LEAD COMPOUNDS, TIN COMPOUNDS, ETCHEO CRYSTALS9
CASTINGS, CRYSTAL LATTICE DEFECTS# SOLUTIONS, REVIEWS,
SELENIUM ALLOYS, TELLURIUM ALLOYS, LEAD ALLOYSe TIN
ALLOYS cUl

iDzNTIFIERS: 1963, ETCHES, POLISHES IU)

A REqVEwt IS GIVEW OF CHEMICAL AND ELECTROLYTIC
POLISHES AND DISLOCATION ETCHES FOR SNTEs

PBS, PBbEt AND PBTE9 COVERING THE PERIOD
FROM iu7 To 1962, RECIPESs CONDITIONS, AND RESULTS
ARE DESiRIBEDo SATISFACTORY POLISHES FOR ALL
COMPDUNDS EXCEPT PBS AND ETCHES FOR ALL EXCEPT
SNTE ARE INCLUDEDO. (AUTHOR) (U)

A.

49 '1
4 UNCLASSIFiED /ZOMLb

p- 1



IjN cL ASS IFIE

ODC REPORT BSIBLIOGRAPHY SEARCH CONTROL -NO# /ZDMtL6

AD-'123 is&
GENERAL DYNAMICS/FORT WORTH TEX

DEVELOPMENT OF CHERICAL MILLED v6AFFLE GRID BERYLLIUM
STRUCTURAL PANEL, 

(u)

NOV 63 31P ROGERSvC. *,. ;FEHRLE*Ao C.
LOVEJ,T S.

REPT. NO. ERR FW135
CONTRACT: AF33 657 112)'i

UNCLASSIFIED REPORT

I DESCRIPTRoS: (#BcRYLLIUM, METAL PLATES), (*METAL PLATES,CHEMICAL MILLING), MATERIAL REMOVAL, TENSILE PROPERTIES,STRESSES, sTKAIN (mECHANICS), COMPRESSIVE PROPERTIES,STRUCTURAL PROPERTIES, ELASTICITY, SHEAR STRESSES,
STRUCTURAL PARTS, AEROSPACE CRAFT in11

THIS) NEPORT CONCE~NN THL RESEARC.H AND DEVELOPMENT
OF AN ALROSpACE STRUCTURAL PANEL MADE FROM (JMV
BERYLLIUM HOT*ROLLEU PLATE. TH~E PROGRAM WAS A.Jo0IT EPFGRT oF THRLE COMPANIES@ THE BRUSH
BERYLLIUM COMPAN4 Y MANUF'ACTURED THE BERYLLIUMPLATE. THE UNITED STATES CHEMICAL MILLING
CORPORATIuN MILLED THE INTEGRALLY STIFFEMEDSTRUCttJNAL P'ANEL TO THE DESIGN SPECIFICATION
ESTApLISHEO BY THE (3ENERAL DYNAMICS
CORPORATIOjN/ FORT WORTH.. GENERAL DYNAMICS
CORPORATIIoN/FORT AORTH CCNDUCTEO THE; FINALSTRUCTUNAL TESTS ON THE FINISHED PANEL. RESULTS OFTHIS PRLJGRAM CONFIRM TEAITYO DYSTECHNOLOGY
TO PRODUCE A SATISFACTORY STRUCTURAL PANEL MADE FROMBERYLLIUM, THE~ MOST CRITICAL PROBLEM ENLOUNTERED
WAS THE VARIATION OF APPARENT MODULUS OF ELASTICITY.
STATIC STRENGTH 4AS FOUND TO VARY EXCESSIVELY WITH
SURFACE FINISH@. (AUTHOR) 

(u)
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AD-4Z5 102
MCDONNELL AIRCRAFT CORP ST LOUIs MO

CHEMICAL MILLINt4 OF NARROW CLOSE TOLERANCE SLOTS INALUMINUM AND STAINLESS STEEL. (U) -

DESCRIPTIVE NOTE: FINAL REPT.,
DEC 63 22P wEEKSROBERT Fe ;MALAKELIS,ELIAS

REPT. NO, A2 39
CONTRACT: AF33 657 11215

UNCLASSIFIED REPORT

DESCRIPTORS: (*STAINLESS STEEL, CHEMICAL MILLING)i
(OALUMINUM, CHEMICAL MILLING), (*CHEMICAL MILLING,FLUIDS)o PANELS (STRUCTURAL), MATERIAL REMOVAL,
VARNISHES, PHOTOSENSITIVITY, METALLOGRAPHY, sOLUTIONSoPHOTUMICROGRAPHY 

LU)1QENTIFIERS: 7 17 6-T6 ALUMINUM, 321 STAINLESS STEEL.E"CHANTS, MASKANTS, !963 
(U)

FIVE TYPES OF MASKANTs AND THREE ETCHANT SOLUTIONSWERE *VALUATED FOR THE PURPOSE OF PRODUCING PRECISIONSLOTS IN STAINLESS STEEL AND ALUMINUM. THE sCREEN
PRINTIN., MASKANTS TESTED WERE NELCO SILK SCREENSTOP-OFF LACQUER R-5O08 AND MEAKER STOP-
OFF LACWUZR, THE PHOTOSENSiTIVE MASKANTS TESTED
WERE KOoAK OHOTO RESIsTo KODAK METAL ETCHRESIST, AND 'ODAK PHOTO LACWUER,
CUMbINATIONS IF THE DIFFERENT PHOTOSENSITIVE
MASKANTS jERE -ILSO TESTED. THE 321 STAINLESS STEELPANELS 6ERE MILL, o *ITH STEEL CHEM-MILL ETCHANTS PER
PS 4OU22*2 AND TiE 717 8 -T6 ALUMINUM PANELS WEREMILLED AITH EITHE3 HCL SOLUTION OR AN ALKALINE
ETCHANT SOLUTION F7R pS 20023. THE HYDROGEN IONNORMALITY WAS KEPT iITHIN A SPECIFIED NORMALITY RANGEDURING THE STEEL CHEM-MILLING. THE CUTTING RATE OFTHE ETCHANT SOLUTION 'tARRIED DEPENDING ON THEHYDROGEN ION CONCENTRATIGN, THE SPRAYING CONDITIONS,AND THE MASKANT CONFIGURATION. THE ONLY SUITABLEMASKANT TESTED ON STEEL WAS KODAK PHOTO RESISTOVER KOUAK METAL ETCH RESIST. THE MEAKERAND NELCO MASKANTS WERE TESTED FOR CHEM-MILLING
ALUMINUM* BOTH MASKANTS WERE SUITABLE FOR MILLINGTHE LARGER SLOT WIDTHS. THE CUTTING RATE VARIED
DEPENDING ON ETCHANT SOLUTION AND MASKANT
CONFIGURATION, (AUTHOR) 

(U)

51UNCLASSI F IED /ZOML6
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AD-426 356
CRYSTALONICS INC CAMBRIDGE MASS

PRODUCTION ENGIriEERING MEASURE TO IMPROVE PRODUCTION
TECHNIOUES AND TO INSjRE'THE RELIABILITY OF THE C600
SERIE4 FIELD EFFECT TRANSISTORS* (U)

DESCRIPTIVE NOTE: QUARTERLY REPT. NO, it I JuLY-30 SEP
63, -

SEP 63 tiP OILLIAMSsJOHN H. I
CONTRACT: DA36 039AMCOlqB3E

UNCLASSIFIED REPORT

DESCRIPTORS: (WTRANSISTORS, PRODUCTION)t SILICON,
DIFFUSION, POSITIONING DEVICES (MACHINERY), BONDING,
ULTRASONIC RADIATION, CHEMICAL MILLING, OXIDATION,
BORON, RELIABILITY (ELECTRUNICS) (u)

IDENTIFIERS: i63. FIELD EFFECT TRANSISTORS (U)

IMPROVEMENTS WERE MADE IN THE DIFFUSION EQUIPMENT
AND TECHNIQUE. iULK-DIFFUSION WAS STUDIED AND
GRAeHS PRESENTED OF DIFFUSION DISTANCE VERSUS TIME.
STUDIES WERE ALSO MADE OF THE DIODE
CHARACTLRISTICS AS A FUNCTION OF DIFFUSION ,CONDITION.
ULTRAbO5IC BONDING - AN ULTRASONIC BONDER WAS
PURCHASED AND I1,STALLED. PRELIMINARY EVALUATION OF
USB DEVICES WERE MADE, MASKS AND ALIGNMENT
SYSTEMS - A NEW MASK ALIGNMENT SYSTEM WAS
PURCHASED AND INSTALLED, MASKS WERE ORDERED FOR
INTERNAL SHORTING OF THE DEVICE* ETCHING FIXTURE
- SEVERAL PROTOTYPE DESIGNS WERE FABRICATED AND
EVALUATLO. (AUTHOR) (U)
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ADJ'iz6 932
ARMIY MISSILE COMMAND REDSTONE ARSENAL ALA ýRMY, INERTIAL
SUIL'ANCE AND CONTROL LAO AND CENTER

MISSILE-BORNt TRACKING ANTENNA. tU)

DESCRIPTIVE NOTE: FINAL PROGkESS REPTO FOR .19639
JUL 63 52P HOVELL,JAMES E-1

Rt.PTo I40. RG-TR-63-ZU

UNCLASSIFIED REPORT

DESCRIPTORS: (*GUIDED MISSILE ANTENNAS, ELECI
TROrJIC SCANNERS), PHASE MEASUREMENT, POLARIZA

TION, AUTOMATIC, TRACKIN(i, ANTENNA FEEDS,
IMPEUANCE MATCHINGS COAXIAL CABLES, ANTENNA
CONFIGtiRATIOJS. ANTENNA LOBES, SUPERH!GI4 FRE
QUENCY, HELICAL ANTENNAS# SPIRAL ANTENNAS,

PRINTED CIRCu.TS, CHEMICAL MlILLING, CAVITY
RESUNATORS, GRAIN, PHASE SHIFTERS, ANTENNA*

IDENTIFIERS; 1963, LOGARITHMIC SPIRAL ANTENNA,
'$A Lu IV 9 (U)

THE DEVELOPMENT OF LLECTRONICALLY STEERABL.E,
AUTOMAT ICALLY SELF-DIRECT ING, MISSILE-BORNE ANTENNAS
15 DEsCRIBEo. THE LITERATURE WAS SEARCHED AND A
PRELIMINARY STUDY WAS MADE ON THE USE OF CIRCULARLY
POLARIZED ANTENNAS FOR PRODUC ING THE NECESSARY PHASE
SHIFTS REWUIRED IN THE LOSING OF ANTENNA ARRAYS.
HL.LICAL ANTENNAS VvERF USED FIRST IN TESTS AROUND 59
000 mc IN AN EFFORT TO DETERMINE THE PHASING
CHARACTERISTICS AND FEASIBILITY OF CIRCULARLY
POLARIZED ANTENNAS$ NEXT, A CAVITY-BACKED
ARCHImEUEAN SPIRAL ANITENNA AND BALUN WERE DESIGNED
AND FABRICATED FOR 5,0 MC OPERATION* A
LOGARITHMIC SPIRAL ANTENNA WAS ALSO DESIGNED AND
FA13RIcATEU FOR USE IN THE DEVELOPMENTAL ANTENNA
TESTS. THE SPIRAL ANTENNAS 6ERE FABRICATED FROM
COPPER CLAD BOARD BY PRIN1EFU CIRCUIT ETCHING
TtCHNIQUES9 SOME OF THE PROBLEMS ENCOUNTERED
DUR1Nc3 LABORATORY TESTS WERL I3ALUN UNBALANCE.
RADIATION FROM THE I3ALUN AND THL DETRIMENTAL EFFECTS
OF THE REFLECTEu 4AVF WHIEN USING CAVITIES.
(AUTHOR,) (U)

53
UNCLASSIFIED /ZOML6



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOML6

ADOq31 602
MCDONNELL AIRCRAFT CORP ST LOUIS MO

ELECTROCHEMICAL OLBURRING OF MOLYBDENUM, ALUMINUM ANDSJAINLESS-STEEL" 
(U)

DESCRIPTIVE NOTE: FINAL REPTo.
MAR 6q SqP *OOLFoJAMES E. I

REPT. No. A?78
CONTRACT: AF33 657 11215

UNCLASSIFIED REPORT

DESCRIPTORS; (eMETALS, MATERIAL REMOVAL). (*MATERIAL
REMOVAL, ELECTROCHEMIsTRYlo CHEMICAL MILLING,
ELECTROLYTIC POLISHING# MOLYBDENUM, ALUMINUM ALLOYS,
STAINLESS STEELs SOLUTIONS, ALCOijOLS, CHROMIC ACIDS,
NITRIC ACID, SULFURIC ACID, FLUORINE COMPOUNDS, ACIDS(U)

SHARP EDGES LEFT AFTFR CHEMICAL MILLING ANDBLANKING ARE PRESENTLY BEING MECHANICALLY REMOVED AT
HIGH COST. THE SHARP EDGES 6OULU BE AREAS OF HIGH
CURRENT DENSITY IN ELECTROCHEMICAL OPERATIONS ANDCOULD BE EASILY REMUVED IN LLECTROCHEMICA LSOLUTIONS, THE CRITERIA OF A GOOD ELECTROCHEMICAL
DEBURNING SOLUTION "FRE LEVELING CHARACTERISTICS ANDREMOVAL RATF. VARIOUS SOLUTIONS WERE EVALUATED FOR
BREAKING SHARP EDGES ON MOLYBDENUM, AMONG THEM BEING2b5 By *EIGHT NITRIC ACIDo NITRIC-HYDROFLUORIC ACID
SOLUTION FOR MILLING MOLYBDENUM AND VARIATIONS OFTURCO 105 STEEL ETCHANT. THESE SOLUTIONS WERE
SuCCESSFUL IN A LEVELING ACTION ON SHARP BURRS, BUT
WOULD NOT ROUND THE SiDE EDGES. A COMBINATION OFNITRIC ACID LEVELING AND SIDE EDGE BURNISHING
PRODUCED THE t'OST PROMISING RESULTS. ALUMINUM AND
STAINLESS STEEL DEBURRING WAS EVALUATED IN
PROPRIETARY SOLUTIONS, 6ITH GOOD RESULTS OBTAINED IN
POLISHING A1D BREAKING OF SmARP EDGES# (AUTHOR)

(U)

Si
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOML6

AD-431 617MCLONNELL AIRCRAFT CORP ST LOUIS MO

DLTERMINATION OF mECWANICAL PROPERTIES AND SURFACE
CONDITION OF CHEM-MIILED CB-SZR COLUMBIUM ALLOY
SAttPLESs- (U)

MAN 64 7P JACOBUSoH*
REPT9 No* A473
CONTRACT: AF33 657 11215

UNCLASSIFIED REPORT

DEScRIPTORS: (ONIOBIUM ALLOYS, MECHANICAL PROPERTIESt
(*tECHANICAL PROPERTIES, NIOBIUM ALLOYS)l SURFACE
PRUPERTIES, CHEMICAL MILLINGj TENSILE PROPERTIES,
LIRCUNIuM ALLOYS, EXPFRIMENTAL DATA, METALLOGRAPHY (U)

IDENTIFIERS: 196', Ca.SZR NIOBIUM ALLOY (U)

MECHANICAL PROPERTIES AND SURFACE CONDITION OF CHEMICALLY
MILLED SPECIMENS OF Cg-SZR NIOBIUM ALLOY.
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LOCKHEED MIsSILES ANn SPACE CO SUNNYVALE CALIF

PACKAGING MINIATUNIZ&TIDNs CHAR(E NUMBERS 31-8027-
Dznl-ol, 31_8o27-O9Ut AND RES 2 AND 4p (U)

SEP 61 137p ABESHIRO ;CHURCHONSTUART INE•4MAN•Ho L.
REPT. NO. R5832 3 80 &1 q!

UNCLASSIFIEO REPORT

DESCRIPTORS: (*MODULES (ELECTRONIC), MANUFACTURING
METHODS),. t':iANUFACTURING METHODS. MODULES
(ELECTRONIC)), (.SWITCHING CIRCUITS, MODULES
(ELECTnONIC)i) AHPLIFIERS, POWER, ENCAPSULATION,
TRANSISTORS, PROOUCTION, RESISTORS# CAPACITORS, WELDING9
CHEMICAL MILLING, MINIATURE ELECTRONIC EQUIPMENT,
PACKAGED CIRCUITS' TARLESs ELECTRICAL PROPERTIES,
PERFORMANCE IENGINEERING), DIODES (SEMICONDUCTOR),
ELECTRIC TERMINALS* SOLDERING, WIRING DIAGRAMS, PRINTED
cIRCUITS, TEmPERATUREs CONFIGURATION, RELIABILITY
(ELECTRONICS) 

(U)
IDENTIFIERS: 1961 (U)

HIGH POWER AMPLIFIER PARA-PLATE MODULES
WERE BUILT AND FUNCTIONALLY TESTED. A FEW
PROTOTYPE MODULES USING WELu PACK AND CHEM.
MILL TECHNIQUES WERE CONSTRUCTED. SOME PROTOTYPE
PARA-PLATE LOV POyER FLIP FLOPS WERE ASSEMBLED
BUT NOT EVALUATED. SEVERAL OTHER VERSIONS OF THE
LO;,i POWER FLIP FLOP PIERE INVESTIGATED. THIS REPORT
DESCRIBES THE DESIGN WORK AND INCLUDES ILLUSTRATIONS
AN[) TABLES PLUS PRELIMINARY TEST RESULTS, LAYOUT
ARTNORK, URANIN(iS, ENCAPSULATION TECHNZqUES,
CONCLUSIONS AND RECOmMENDATIONSo (AUTHOR) (U)

fi
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZCML6

AD-q3¶ 891
XEROX CORP ROCHESTER N Y

LO4-COST MICROCIRCUITS FOR MICROASSEMBLIESo (U)

"DESCRIPTIVE NOTE: QUARTERLY REPT. NOo 2, 1 OCT 63-1JAN 64o

JAN 64 5bP MYTYCHsCoCONTRACT: DA36 039AMC03257E

UNCLASSIFIED REPORT

DESCRIPTORS: (*MICROMINIATURIZATION (ELECTRONICS)t
MANUFACT-URING METHODS), (*FIXED RESISTORS,
MICROMINIATURIZATION (ELECTRONICS)), (*FIXED CAPACITORSo
MICROMINIATURIZATION (ELECTRONICS)), PHOTO ENGRAVING,VAPOR PLAT'INGo VACUUM.APPARATUS, ENVIRONMENTAL TESTSoPRINTED CIRCUITS, MODULES (ELECTRONIC), METAL COATINGS,
COPPER, CHROMIUM, CHEMICAL MILLING, METAL FILMS (U)IDENT.IFIERS: 1964o DOUBLE-ETCH PROCESS, MULTILAYERED
FILMS 

(U)

•N APPROACH TO LOW-COST RESISTOR AND CAPACITOR
ELLMENTS UTILIZING THE MICROELEMENT WAFER CONCEPT ANDTHE DOUBLE-ETcH PROCFSS IS UNDER INVESTIGATION,
MULTI-LAYERED FILMS WERE PLACED ON CERAMIC
SUBSTRATES aY VACUMM AND ELECTROLESS DEPOSITIONTECHNIQUES YO FORM MICROELEMENT WAFERS. THE MULTI-
LAYERED FILMS ARE CONVERTED TO RESISTOR AND CAPACITORELEMENTS By SUBTRACTIVE METHODS, UTILIZING
XEROGRAPHIC STEi4CILING AND SELECTIVE ETCHING, DATA
COVERING ToCR,, TEMPERATURE CYCLING$ LOAD LIFESTABILITY AND YIELD FOR RESISTOR ELEMENTS ISPRESENTED, THE CAPACITOR ANu MICROMODULE ASSEMBLY
PROGRAMS ARE OUrLINED* (AUTHOR) (U)
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ADO-38 138
GLNERAL DYNAMICS/FORT WURTH TEX
MATLRIAL BERYLLIUM QAFFLE PANEL. CHEMICAL MILLED.
SHEAR TEST OF, (U)

APR 6q 13p MAYqj.;
REPT, No* FToM 3068

UNCLASSIFIED REPORT

DESCRIPTORS: (*BERYLLIUM# PANELS (STRUCTURAL)), (*PANELS
(STRUCTURAL)o BERYLLIUM)s CHEMICAL MILLING, SHEAR
STRE5SF.S LOADIN4 (MECHANICS)l STRAIN (MECHANICS) (U)

SHEAR TEST OF CHEMICAl. MILLED BEHYLLIUM *AFFLE PANEL,
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DDC R-EPORT-BIBLIOGRAPHY SEARCH CONTROL NOo /ZOML6

AD-438 478
NAVAL AIR ENGINEERING CENTER PHILADELPHIA PA AERONAUTICAL
MATERIALS LAB

STUDY-OF SIZE EFFECT IN FINE BERYLLIUM WIRE PHASE It#
(U)

MAR 6Q 2P 5,OLTISsPAUL I
REPTo No. NAEC-AML-1909

UNCLASSIFIED REPORT

DESCRIPTORS: (*BERYLLIUM, WIREI, (*METALLIC TEXTILES.
BERYLLIUM)* FIBERS, TENSILE PROPERTIES, CHEMICAL
MILLING, TEST EQUIPMENT, HARDNESSP GRAIN STRUcTURES
(METALLURGY), PHCTOMICROJRAPHYo FRACTURE (NECHANICS),
DUCTILITY, SCALE (U)

YHL O.OO'6-jN. OIAMETER, AS-DRAfeN, ECRYLLIUM WIRE

CAN BE CHEMICAL-MILL.ED TO SIZES NEAR 0,O.1OIN.
DIAMETER WHICH SHOW DIMENSIONAL UNIFORMITY AND GOOD
SURFACE QUALITY. A CoNTl, UOUS TREND TOWARD HIGHER
STRENGTH OIITH DEr.REASING DIAMETER OF THE WIRE WAS
NOTED, ANU IT ArPEARq POSSIbLE THAT ULTRAFINE WIRE

WITH STRENGTH APPROACHING THE 2U0OoO PSI LEVEL CAN
BE PRoDVCED *ITm CONsISTENCYo A GOOD DEGREE OF
DUCTILiTY AAS NOTED IN WIRE CHEMICAL-MILLED BELOW
-. OU2S-JN. DIAMETER AS EVIDLNT IN NECKING OF
SPECIMENS; ALTHOUGH, THIS DUCTILITY DID NOT APPEAR IN
TENSILE ELONGATION VALUES, FRACT/RE STRENGTHS IN
WIRE SHOWING DUCTILE FRACTURES REACHED VALUES NEAR
220,000 PSI. (AUTHOR) (U)
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SIGNETICS CORP SUNNYVALE CALIF

AN,'ECoNOMICAL FLAT PACKAGE FOR INTEGiRATO'C:RCUrTTS* 
(U)

DESCRIPTIVE-NoTEv INTER:IýI DEVELOPMENT REOT. NO. 1# 15JUPIL15 SEP 6't
SEP 69 22P

CONTRAC7: NOBSR91298

UNCLASSIFIED REPORT

DLSCRIPtORS: (*PACIKA~IINGt IN4 TEGRATED CIRCU ITS5)1(*INTGR'ATEO CIRCUITS, PACKAGING), CIRCUI'TINTERCONNEC.TIOINS9 METAL FILMS, CHEMICAL MILLING,ELECTROPLATIG# PROOJCýTION9 MANUFAc TURING METHODS,SILICON, ALUmINU14 
(U)

THE~ SC'IEDULE FOR MAKTNG THE FIRST SEAL. OF THE METALLEADS TOTHer PACKAGE SUBSTRATE IS COMPLETE. BY APROCESS OF ELECTROPLATING AND ETCHING METAL FILMIN4TERCONNECTIONS HA~vp BEEN L.AID DOWN, BUT MANYPROdLEMS REMAIN IN T-,iS AREA, A FEW CIRCUITS WEREASSEMISLED ON THIS 3URSTRATE AND WHERE ALL PREVIOUSSTEPS WERE SATISFACTORY, ELECTRICAL CON~TINUITY HASSEEN ESTALLISHEU.'(AIJTHOR) 
(U)
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ADO-53 85S' " --

HON4EYWELL RESeArCH CFNTER HOPeINS M-INN

THIN FILM IRAGE CONVFRTERo (U)

OLSCRIPTIVE NOTE; INTERIM TECHNICAL PROGRESS.REPT. NO# 6,
24 JUL-23 OCT 64,

NOV 64 IV "KRUSEPAUL W, ;PRIBBLE9

* " FREU C. ;SCHULZEoRiCHARD Go
CONTRACT: DA& O119AMC16BT
PROJ: ýF23.lt 001 07

UNCLASSIFIED REPORT

DESCRIPTORS:. (*SEMICONDUCTING'FILMS, INFRARED IMAGES).
(*INFRARED IMAGES, SEMICONDUCTING FILMS), EPITAXIAL
GRu'pTH, THICCKNESS, GALLIUM ALLOYS, ARSENIC ALLOYS,

GERMANIUM,'ELECTRICAL PROPERTIES, CHEMICAL MiLLING,
DIFFUSION, PROCESSING. FIX.D CONTACTS, RESISTANCE
(ELECTRICAL), PHOSPHORUS ALLOYS, METAL COATINGS, GOLOt
SILVER, AICKEL, 0O1DES (SEMICONDUCTOR) (U)

IDENTIFIERS:' IMAGE CONVERTERS, ETCHING, THICK
FILMS (U)

EFFORTS WERE CONTINUED ON' A PROGRAM TO CONDUCf

FUliJAmENTAL STUDIES OF NEW APPROACHES To IMAGE
CONVERS'ONe THE EMPHASIS HAS BEF.N UPON EVALUATION

OF A CONCEPT OF A SOLID STATE THIN FILM IMAGE
CONVERTER' (TFIC). W;',ESTIGATIONS OF THE
EPITAgIAL GROWTH OF N-GAAS ON P-GE HAVE MADE IT
POSSIBLE TO PREPARE 200 MICRON THICK LAYERS OF

SINCCLE CRYSTAL GAAS ON GE. AN EVALUATION OF'
THE ELECTRICAL PROPERTIES OF SAMPLES ETCHED TO A MESA
tONFIGURATION, TOGETHER WITH CHEMICAL STAINING
STUDIES OF ANGLE LAPPED SAMPLES, REVEAL THAT AN N-
GE LAVER 15 FORMED BETWEEN THE N-GAAS AND P-
GE REGIONS DURING THE INITIAL STAGES OF GROWTH*
YHE MoST PROHABLE DONOR IS AS, DIFFUSED FROM THE
VAPOR INTO THE &E. METHODS FOR PREPARING
STRONG$ OHMIC. LOU RFSISTANCE CONTAtTS TO N-GAASt
P-GAAS, N-GAP, AND P.GAP HAVE BEEN
DEVISED UTILIZI14G ULTRASONIC SOLDERING* THE BEST
TECHNIQUES ARE SUMMARIZED. (AUTHOR) (U)
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AD4460 378
JOHiS HOPKIN'S UNIV SILVER SPRINt MD APPLIED PHYSICS

LAB

THE MINISTICK PROCESS FOR PACKAGING INTEGRATED
CIRCUIT FLAT PACKS. (U)

DESCRIPTIVE NOTE: TECHNICAL mEMO.,
APR 65 39P NOYESPCARLTON F.

REPT, Nne TG'675
CONTRACT: NO*62 060'C

UNCLASSIFIED REPORT

DESCRIPTORS' (*INTEGRATEL CIRCUITS, PACKAGING),
(*PRINTED CIRCUITS, PACKAGINbl, PROCESSING#
MANUFACTJRING METHODS. TEMPLATES# CHEMICAL
MILLING| GLASS TEXTILFSo EPOXY PLASTICS, LAMINATED
PLASTICS, BONDJIo, DIFLECTRICS,
MODULES(ELECTRONIC)o WELUING (U)

IDENTIFIERS; MINISTICK PROCESS, SUBSTRATES (U)

THE MINISTICK PROCESS FOR FABRICATING FLAT-PACK
TYPE mULTILAYER CIRCUITRY BOAkDS HAS BEEN DEVELOPED
BECAUsE OF THE NEED FOR SPACE CIRcUITRy THAT MEETS
EASL OF DESiGN ANDO MANUFACTURE REQUIREMENTS.
STARTING *ITH A CIRCuIT DESIGN IN THE FORM OF A
LOGIC DIAGRAM, THE DESIGN PHASE PROGRESSES TO THE
FINAL ARTWORK TLMPLATE. THIS TEMPLATE* PHOTO
REUUCED9 IS THE BASIC TOOL IN THE FABRICATiON OF THE
ASSEMBLY FRAMES. THE CIRCUIT OF EACH LAYER OF AN
ASSEMBLY FRAME IS PRODUCED BY CHEMICALLY MILLING
SUBSTRATES VHICH HAVP BEEN SENSITIZED v4!Tl THE
DESIRED CIRcU!T aY USE OF THE FINAL ARTWORK TEMPLAYEs
THESE SuBSTRATES ARE MADE BY LAMINATING AN EPOXY
GLASS CLOTH DIELECTRIC MATERIAL TO A KOVAR SHEET,
INDIVIDUAL CIRCUIT LAYERS ARE THEN COMBINED TO FORM
AN ASsEMBLY FRAME, AND INTEGRATED CiRCUIT MODULES
ARE WELDED TO THE FRAME TU COMPLETF THE CIRCUITRY.
WHEN MORE THAN ONE ASSEMBLY FRAhE IS REQUIRED TO
CU'IPLETE THE CIRCUITRY, THE FRAMES ARe ELECTRICALLY
CONNECTED BY MEANS OF A MOTHER dOARue ALTHOUGH
MULTILAYER CIRCUIT BOARDS ARE USED IN THIS PROCEDURE9
No INTERLAYER CUNNECTIONS ARE REWUIREO, (AUTHOR)

(U)
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AD-485 297 13/8 11/6

AIR FORCE MACHINAdILITY DATA CENTER CINCINNATI OHIO

MACHINING DATA FOR BERYLLIUM METALo (U)

JUN 66 2ZP SNIDER ,HOBERT Es ;KAHLFS#
JOHN F4 ;

REPT. NO. AFMDC-66-3
CONTRACT: AF 33(615)-5262
PRQJ: AF-9-70O

UNCLASS!FIED REPORT

DESCRIPTORS': (eBERYLLIUM ALLOYS, *MACHINING)q
(.BERYLLIUI1, !ACHINING)o TOXICITY, CRYSTAL
LATTICE DEFECTS, TINkIING(CRYSTALLOGRAPHY)i
FRACTJRE(MECHANICS)o CHEMICAL MILLING,
MATERIAL REMOVAL, TENSILE PROPERTIES, HARDNESS,
LARBIDES9 MECHANICAL PROPERTIES,
MICROSTRUCTURE

THIS REPORT CONTAINS EVALUATED MACHINING
Ii..-,ORMA7ION FOR BERYLLIUM WHICH HAS BEEN EXTRACTED
FROM MANY SOURCES* MACHINING DATA ARE TABULATED
ANt, PRESENTED IN CHART FORM FOR THE FOLLOWING
PROCESSES: TURNING, MILLING& DRILLING, BAND SAWING,
GRINDING,.BORING, TREPANNING, REAMING, ROUTING,
TAPPINGo'ELECTRICAL OISCHARGE MACHINING,
ELLCTROCHEMICAL MACHINING, AND CHEMICAL MACHINING.
ALSO INCLUD1ED I5 A CiENERAL COMMENT SECTION DEALING
WITH THE PROBLEMS ASSOCIATEU WITH BERYLLIUM
MACHINING, SUCH AS TwvNNINGs MICROCRACKING, TOXICITYo
'HIPOuT AND SPALLINCi. AND CUTTING FLUIDSU
(AUTHOR) (U)
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AD-603 &60
NMOOROLA INC PHOENIX ARIZ

PRODUCTION ENGINEERING MEASURE. HIGH SPEED
SEMICoNDUCToR SGITCH (TWO TERMINAL) HIGH SPEED
SEMICONDUCTOR SvwITCH (GATE)@ (U)

DESCRIPTIVE NOTE: WUARTERLY REPTs NO0 4l 29 FES-28 NAY

MAy 64 32P BURLINGAMEo,8 Go I
CONTRACT: DA36 039AMCO0Q7SE

UNCLASSIFIED REPORT

DESCRIPTORS: (.ELECTRONIC SWITCHES, SEMICONDUCTOR
UEvICEs), (OSEMICONDUCTOR DEVICES, MANUFACTURING
HETHODS), BONDING, ULTRASONIC RADIATION, ELECTRIC
TERMINALS, DESIGN, PACKAGINGP DIODES iSEMICONDUCTORS),
DISKS, CHEMICAL MILLING, EPITAXIAL GROWTH? D!FFUSION,
METAL COATINGS, ALLOYS, iLECTRICAL FROPERTIESs VAPOR
PLATINGt GOLD, BORONq ALUMINUM, PHOSPHORUS, TEST
EQUIPMENT (ELECTRONICS) (U)

A PILOT PRODUCTION FACILITY CAPABLE OF PRODUCING
HIGH SPEEO SEMI4ONDUCTOR SWITCHES IN ACCORDANCE WiTH
SIGNAL CORPS TECHNICAL SPECIFICATIONS IS
CONSIDoREDO THE MAJOR PROvLEM AREAS TO BE OVERCOME
IN ORoER TO ACHIEVE THE PURPOSE OF THXS PROGRAM ARE
FORWARD BREAKOVER VOLTAGE AND CURRENT ON THE -WOw
TERMINAL DEvICE, FORVARD BLOCKING CURRENT ON THE
THREE.TERm!NAL DEVICE, AND SWITCHING SPEEDS, CURRENT
CARRYING CAPABILITIES, FORWARD ANODE VOLTAGEt AND
RATE OF FORWARD VOLTAGE RISE ON BOTH DEVICES, WORK
PERFORMED FURING THE pERIOD 29 FEBRuARy 1964
THROUGH 28 MAY 1964 IS COVERED* PACKAGE DESIGNS
FOR BOTH DEVICES ARE DISCUSSED, AND PROGRESS MADE ON
ASSLMBLY METHODS, GOLD DIFFUSION, EPITAXIAL, ALLOY,
AND MOAT-ETCHING PROCEDURES IS REPORTED,
(AUTHOR) (Ul
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ADw6Ob u25

HARSHAAI CHEtlICAL CO CLEVELAND OHIO

INVESTIGATION Or THIN FILt; CADMIUM SULFIDE SOLAR
CLLLS. (U)

DESCRIPtiVE NOTE; QUARTERLY TECHNICAL PROGRESS REPT. NO.
3, 26 MAY-25 AUG 64.

AUG 64 SP SCHAEFERO. Co tHUMRICKR, Ji I
SELI Rv F. I

CONTRAC7; AF33 AIS 1248
PRiJ; 8173
TASK: 817301,017332

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO AD-601 4659.

DESCRIPTORS: (*SOLAR CELLS, FILMS)@ (4CADMIUH COMPOUNDS,
FULFIDES)t ENERGY CONVERSION, BATTERIES AND COMPONENTS,
ELLCTROPLATING. VAPOR pLATING, DEGRADATION, CHEMICAL
1IILLING9 COPPER COMPOUNDS, CHLORIDES, SILICON COMPOUNDS,
MONOXIDES, SURFACE PROPERTIES, EFFECTIVENESS (U)

IDENTIFIERS; THIN FILMS (M)

THE DEGRADATION OF ELECTROPLATED CELLS HAS BEEN
CLOSEtY OBSERVED AND IT HAS BEEN FOUND THAT RECOVERY
CAN BF ACCOMPLISHED UNDER PROPER CONDITIONS,
CHEMICAL MILLING OF THE SUBSTRATE IS AN EXCELLENT
MLTHOD FOR PRODUCING HIGH POWER TO WEIGHT RATIO
CELLS. FABRICATION OF THE ONE-HALF AND ONE SQUAREFOUT MECHANICAL SAMPLE ARRAYS INDICATE IMPROVED TOTAL
AREA uTILIZATION FACTORS, PHOTOVOLTAIC CELLS AND
DIODES HAVE BEEN PREPARED BY FIRST DEPOSITING A THIN
FILM OF CUCL ON COS. THE CUCL WAS
SUBSEwUENTLY CONVERTFO TO CU9,555 By MEANS OF
H25o OPTICAL STUDIES ON ELECTROPLATED AND
CHLMIPLATED BARRIERS HAVE SERVED TO CONFIRM THEPRESENCE OF CU2S ALONE OR MIXED WITH CUS,
rHIN LAYERS OF SI0 HAVE BEEN UTILIZED AS A
WATER VAPOR 6ARRIER TO SIGNIFICANTLY DECREASE
DEGRADATION OF CELLS. ADDITIONAL THEORETICAL WORKHAS BEEN PERFORMED ON. A HETEROJUNCTION MODEL OF THE
CELL oPERATION. (AUTHOR) (U)
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AD&606 191
SILICON TRANSISTOR CORP GARDEN CITY N y

PRODUcTION ENGINEERIVG MEASURE TO INCREASE THE
RELIARILITY OF THE TRANSISTOR TYPE 22N2o349 (U)

DLSCRIPTIVE NOTE: QLUARTERLY PROGRESS REPT. NO, 14o 1 APR-
3U JUN, 64sJUN 64 29P COCKINGiJo ;COURIERJo I

DES ROCHEboFv lHUGHESDo ;MARTINEo
CONTRACT: DA36 039AMC01482E

UNCLASSIFIED REPORT

DESCRIPTORS: (*TRANSITORSo RELIABILITY (ELECTRONICS)),
PROcESSINGo DISKS, SILICON, CLEANING, ABRASIVE BLASTING,
SOLDERING, CHEMICAL MILLINGs ENCAPSULATION, WELDING#
HERMETIC SEALS. TESTS. CONTROLLED ATMOSPHERES,
PENFORMANCE (ENGINEERING), NICKEL, PLLLETS (U)

THE REPORT DESCRIBES THE PROCESSING DEVELOPMENTS IN
WAFER CLEANTNG, MESA DELINEATIONp SCRIBING OF WATER,
PELLET TO NICKEL-PLATED HEADER SOLDERING, NICKEL-
PLATED CLIP To PELLET SOLDERING, FINAL ETCH OF
SOLDERED UNIT, FINAL TEST AND ENCAPSULATION OF ETCHED
UN4ITSo ANU oELD ANO HERMETIC SEAL TESTS FOR THE
TRANSISTOR TYPE 2N 203'o (AUTHOR) (U)
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ADm6O6 477

CRYSTALONICS INC CAMRRIDGE MASS

PRODUCTION ENGINEERING MEASURE TO IMPROVE PRODUCTION
TECHNIQUES AND TO INSURE THE RELIABILITY OF THE C600SERIES FIELD EFFECT TRANSISTORS* (U)

DESCRIPTIVE NOTE: QUARTERLY REPT. NOo 4, I APR-30 JUN
8q.s

JUN 64 14oP *ILLIAMS#JOHN Re 1CONTRACT: DA36 039AMCnI483E

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: LEGIBILITY OF THIS DOCUMENT IS IN PART
UNSATISFACTORY, REPRODUCTION HAS BEEN MADE FROM BEST
AVAILABLE COpYo SEE ALSO AD-601 433s

DESCRIPTORS: (oTRANSISTORSo MANUFACTURING METHODS),
($RELIABILITY (ELECTRMNICS), TRANSISTORS), BONDING,
OILS# LHEMICAL MILLING, VACUUM FURNACES, CONTROLLED
ATMOSPHERES, ENCAPSULATIONo INDUSTRIAL EQUIPMENT (U)

ULTRASONIC BONDING HAS BEEN DISCARDED IN PREFERENCE
T0 A NEW-METALLIZATION BALL-BONDING TECHNIQUE. ALL
PRO DucTION FETS ARE BEING DIE-TO-HEADER BONDED
USING A HEAVY GOLD PLATE ON DICE AND HEADERS, A
SLIGHT MODIFICATION HAS BEEN MADE IN THE MASK DESIGN
TO FACILITATE BONDING* MESA ETCHING FIXTURES AND
SLICE PREPARATION FIXTURES ARE COMPLETE AND ARE IN
USE IN THE PRODUCTION PROCESS. VARIOUS EXPERIMENTS
HAVL BEEN RUN UTILIZING VARIOUS DEW POINT AMBIENTS,
COATING AGENTS, AND RAKEOUTSo AS A RESULT,
PRODUCTION UNITS ARE BEING VACUUM BAKED AT 200Co
AND PACKAGED IN A DRY NITROGEN ATMOSPHERE OF -60C9
DEW POINT OR BETTER. LIFE TEST RACKS ARE BEING
CONSTRUCTEDo A MANUAL OF QoCo PROCEDURES HAS
BEEN PREPARED. (AUTHOR) (U)
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AD-6O6 819
MARTIN CO DENVER COLO

MANUAL. AND REPAIR WELDING OF CHEMICALLY MILLED 2014m
T6 ALUMINUM SHEETING, (U)

AUG 57 27P AGRICOLAoKo Re I
REPT, NO. WDo-MMI-S7.60

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: LEGIBILITY OF THIS DOCUMENT IS IN PARTUNSATISFACTORY, REPRODUCTION HAD BEEN MADE FROM BEST
AVAILAHLE COPVo

DESCRIPTORS: (*ALUMINUM ALLOYS, *ELDING), (*WELDING,
ALUMINUM ALLOYS), SHEETS, CHEMICAL MILLING, WELDS,
TENSILE PROPERTIES, HARDNESS, PANELS (STRUCTURAL),
MAIhITENANCE 

(U)
IDENTIFIERS: ALUMINUM ALLOY 201q-T6 (U)

A 2 INCH WIrI,: LAND OU.OU IN. THICK, WILL FULLY
RETAIN THE AlELD HEAT-AFFECTED ZONE oF REPAIRED WELDS
(BASED ON HARDNESS DATA)@ PARENT METAL
PROPERTIESAHE ONLY 9LI(3HTLY AFFI..CTED BY WELD HEAT ON
REPAINS OF 1.,S INCH LANDS* VALUES OF 59,000 PSI
tAN BF EXPECTED WITH 90 PERCENT CONFIDENCE FOR
REPAIRED 1.5 IN(H LANDS. IF 95 AND 99 PERCENT
COUNFIoENcE IS RLQUIRFD, EXPECTED VALUES FOR REPAIRED
1l5 INCH LANDS ARE 57,1'0O AND 55$00 PSI* IF LAND
WIDTHS OF 1.425 INCHES AND ABOVE ARE USED, PARENT
METAL STRENGTH CAN dF EXPECTED FOR MANUAL WELDS
FULLO*ED BY REPAIR hFLDSo (U)
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AD-6U7 i26

WESTINGHOUSE DEFENSE AND SPACE CENTER BALTIMORE ND

FAILURE MECHANISMS IN MICROELECTRONICS* (U)

DESCRIPTIVE NOTE: FINAL HEPT.
AUG 6' lOOP

REPT. Not WDSC-38SAq

CONTRACT: AF30 6U2 3U17
PROJI 6519

TASK: 651906
MONITOR: RADC * TDR6q 252

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: LEGIBILITY OF THIS DOCUMENT IS IN PART
UNSATISFACTORY. REPRODUCTION HAS BEEN. MADE FROM BEST
AVAILABLE COPY.

DESCRIPTORS: (*MICROMINIATURIZATION (ELECTRONICS),
FAILURE (MECHANICS)), (*FAILURE (MECHANICS)$
MICROMINIATURIZATIGN (ELECTRONICS))t DIODES
(*SEMIcONDUCTOR), DISKS, TRANSISTOR AMPLIFIERS, SILICON
C6MPOUNDSt OXIDES, SURFACE PROPERTIES, ELECTRICAL
PROPERTIESs CHEMICAL MILLING, STRESSES, ELECTRICAL
CONUUCTANCE, ELECTRONIC EQUIPMENT. RELIABILITY
(ELECTRONICS), SILICON (U)

INVESTIGATIONS QERE PERFORMED ON THREE TYPES OF
MICROELECTRONIC DEVICES: MULTIPLE DIODE WAFERS,
INVERSION LAYER DIODE AMPLIFIERS, AND VERSATILE
LINEAR AMPLIFIERS* TwO FAILURE MECHANISMS WERE
IDENTIFIED'AND STUDIED IN DETAIL: UNSUSPECTED

DIFFUSION BARRIERS FROM PHOTOETCH PROCEDURES, AND
VARIATIONS IN PASSIVATION LAYER PROPERTIES* THE
RELATIONSHIP TO THESE, OF CURRENT AMPLIFICATION
(BETA), OR REVERSE VOLTAGE BREAKDOWN, OF LEAKAGE,
AND OTHER QUANTITIES WAS EXAMINED. EACH STEP IN
MICROELECTRONIC DEVICE FABRICATION vAS INVESTIGATED
FOR ITS CONTRIBUTION TO FAILURE MECHANISMS* A
PARTIALLY CONDUCTING REGION IN THE PASSIVATING OXIDE
WAS IoENTIFIED AND STUDIED, 300 =10o A FROM THE
SILICON. THIS CONTRIBUTES TO THE LEAKAGE IN
MICROELECTRONIC DEVICES USUALLY ATTRIBUTED ENTIRELY
TO CHANNELS IN THE SILICON. (AUTHOR) (U)
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AD046U 3'9
BATTELLE MEMORIAL INST COLUMBUS OHIO DEFENSE METALS
INFORMATION CENTER

A SURVEY OF THE COMPARATIVE COSTS OF FABRICATING
AIRFRAME FROM ALUMINUM AND FROM TITANIUM. (U)

DEACRIPTIVE NOTE: TECHNICAL NOTE*
APR 6' 20P

UNCLASSIFIED REPORT

DESCRIPTORS: (*TITANIUM ALLOYS, AIRFRAMES), (OAIRFRAMESt
COST5), (*ALUMINUM ALLOYS, AIRFRAMES), MATERIAL FORMING,
SHEETS, MACHINING, WELDING$ CHEMICAL MILLING, FORGING,
HEAT TREATMENT, SUPERSONIC PLANES, TRANSPORT PLANES (U)

BY PRoCESS, THE COST RATIOS FOR FABRICATING
TITANIUM AND ALUMINUM ARE ABOUT AS FOLLOWS: SHEET
FORMING 1.5-2 TO It MACHINING 195-2 TO it
WELDING .8-2 TO 1s CHEMICAL MILLING 3-4 TO i1
ASSEMBLING 1ol TO I1 FORGING 1#5"293 To Is HEATTREATING Is5a5 TO 1, THE CURRENT COST ESTIMATES
MADE BY THE EXPERIENCED TITANIUM FABRICATORS
REPRESENT REALISTIC MINIMUM COST RATIOS FOR THE NEXT
2 OR 3 YEARS. THEY ARE RATIOS WHICH THE LESS
EXPERIENCED FABRICATORS SHOULD BE ABLE TO APPROACH INACTUAL PRODUCTION* THE EXPERIENCED FABRICATORS
COULD PROBABLY NOT IMPROVE ON THEM GREATLY IN THE
NEXT YEAR OR TWO. THE ABOVE COST RATIOS APPLY ONLYTO SPECIFIC FABRICATION OPERATIONS (SUCH AS
FORMING, MACHINING, WELDING# ETC*). THESE
OPERATIONS ACCOUNT FOR ONLY A FRACTION OF THE TOTAL
COST OF MANUFACTURING AN AIRCRAFT. MOST OF THEMANUFACTURING COSTS NOT COVERED BY THESE OPERATIONS
*OULD BE LARGELY UNAFFECTED By THE CHOICE OF AIRFRAMEMATERIAL, 

(U)
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AO-610 43q

FRANKLIN INST PHILADELPHIA PA LABS FOR RESEARCH AND
DEVELOPMENT*

RESEARCH IN THE GENERAL FIELD OF SUBSTRUCTUpRE AND
DISLOCATI.ON NETWORKS IN METALLIC CRYSTALS* (U)

DESCRIPTIVE NOTE: FINAL REpTe FOR I APR 60-30 APR 62,
APR 62 48P DAMIANOVo V. |TINTGe So I

HLRMANoMo I
REPTo Not F-A2400
CONTRACT: AF49 63s 821
MONITOR: AFOSR v 257'

UNCLASSIFIED REPORT

DESLRIPTORS; (*METALLIC CRYSTALSe CRYSTAL STRUCTURE)#
(*CRYSTAL STRUCTURE, METALLIC CRYSTALS), CRYSTAL
SUBSTRUCTURE, cRYSTAL LATTICE DEFECTS, CRYSTALS, ZINC,
IMPURITIES, CADMIUii CHEMICAL MILLING, PHO T OMICROGRAPHY,
CRYSTALLOGMA'PHY (U)

YHE THREE DIMENSIONAL ASPECTS OF DISLOCATION
SUBSTRUCTURES WERE STUDIED IN CADMIUM DOPED ZINC
CRYSTALS. GROWN FROM THE MELl. PRECIPITATES
DLLINEATING THE DIS LOCATIONS WERE REVEALED BY
EICHING 'A SURFACE CLOSELY PARALLEL TO THE SLIP PLANE.
USING A TECHNIQUE OF CONTINUOUS ETCHING AND
CINEPHOTOMICROGRAPHY, THE COURSE OF THE DISLOCATIONS
WAS FOLLOWED THROUGfi THE CRYSTAL. TANGLES OF
DISLOCATIONS WERE OBSERVED IN DLFORMED CRYSTALSo
AFTER ANNEALING A REARRANGE1ENT OF OISLOCATIONS
INTO LOW-ANGLE AND HEXAGONAL NETWORKS WAS EVIDENCED.
CLOSED LOOPS AND SPIRAL DISLOCATIONS WERE FOUND TO
BE ASSOCIATED WITH LARGE INCLUSIONS, A MECHANISM
FOR THE MULTIPLICATION UF DISLOCATIONS Ar INCLUSIJNS
WAS PROPOSEb. DISLOCATION REACTIONS ACCOUNTING FOR
THE OsSERVED SUBSTRUCTURES HAVE BEEN PROPOSED.
(AUTHOR) fU)
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AD1617 A1 7 .
TEXAS !NSTRUMENTS INC DALLAS

PRODUCTION ENGINEERING MEASURES (PEM) FOR A GERMANIUM
MICROaAVE TRANSISTOR, (U)

DESCRIPTIVE NOTE: QUARTERLY PROGRESS REPT. NO. It 30
JUN-30 SEP 64o

SEp 64 79P
REPTo Nt,. 03-6'-73
CONTRACT: DA36 039AMCn3632E
PROJ: 74057

UNCLASSIFIED REPORT

DESCRIPTORS: (.TRANSISTORSp MANUFACTURING METHODS)t
(eMICROWAVE ERUIPMENT, TRANSISTORS), CCGERMANIUM.
TRANSISTORS), GAIN, NOISE (RADIO), VAPOR PLATING,
SILICON COMPOUNDS, DIOXIDES, PACKAGING, ENCAPSULATION#
INDUCTANCE, GALLIUM* IMPURITIES, VACUUM APPARATUS,
CHEMICAL MILLING, DIFFUSION, ARSENIC, GOLDo RELIABILITY
(ELECTRONICS) (U)

THE PROCESS FLO* USEn IN FABRICATING THE L- 7 8
PLANAR EPITAXTAL GERMANIUM DIFFUSED-BASE TRANSISTOR
IS UEsCRIBEno THE INITIAL INTRINSIC F SUB T OF
PLANAR DEVICESo APPROXIMATELY 1600 MC COMPARED TO
2050 MC FOR A MESA DrVICE OF COMPARABLE DESIGN USING
SIMILAR FABRICATION TECHNIQUES, WAS INCREASED TO
EQUAL THAT OF THE MESA BY OPTIMIZING THE COMPOSITION
OF THE EMITTER MATERTAL. THE L,-78 PLANAR DEVICES
FABRICATED EXHIBIT MINIMUM NOISE FIGURE AT 1.0
G•GC OF 'o5 To 5.5 DR AT APPROXIMATELY 1o5 MA OF
EMITTER CURRENT WHILE PEAK F SUB T OCCURS ATAPPROXIMATELY 5,.0 MA, A MODIFICATION OF THE L-78
PATTERN# DESIGNATED L-78Ao VIA EMITTER AREA
REDUCTION FROM 0o76 MIL SQUARED TO 0.27 MIL SQUARED
MANIFESTED ITSELF BY A SHIFT IN PEAK F SUB T TOWARD
LOWER VALUES OF EMITTER CURRENT. THE PURPOSE OF
THIS MODIFICATIUN IS TO BRING iNTO REGISTRY THE E
PEAK GAIN OF THE DEVICE AND MINIMUM NOISE FIGURE AT
ONE PARTICULAR SIAS IEVEL. THE MATERIALS USED FOR
THE BASE STRIPES OF THE PLANAR UNIT WERE OPTIMIZED TOPROVIDE GOOD OHMIC CONTACT TO GERMANIUM. ADHERENCE

OF EXPANDED CONTACTS To THE ACTIVE REGION OF THE
DEVICE, THE EMITTER AND BASE STHIPESj WAS IMPROVED BY
EMPLOY!NG A CHEMICAL ETCH COMPRISED OF INORGANIC
CONSTITUENIS. AN EXCELLENT TECHNIQUE FOR UNIFORMLY
DEPUSITINC SILICON DIOXIDE ONTO GERMANIUM WAS
O6TAINED. IU)
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AD-6I3 •6d8

CRYSTALONICS INC CAMRRIDGE MASS

PRODUCTION ENGINEERING MEASURE TO IMPROVE PRODUCTION
YECHNIQUES AND TO -INSURE THE RELIABILITY-OF THE C4O0

SERIES FIELD EFFECT TRANSISTORS. (U)

DESCRIPTIVE NOTE: QUARTERLY REPT. NO* 6, 1 OCT-31 DEC

DEC 64 25P WILLIAMSsJOHN Ro
CONTRACT: DA36 039AMC01983E

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: AVAILABLE COPY WILL NOT PERMIT FULLY
LEGIBLE REPRODUCTION, REPRODUCTION WILL BE MADE IF

REQUESTED OY USERS OF DDCo COPY IS AVAILABLE FOR PUBLIC
SALE. SEE ALSO AU-609 5960

DESCRIPTORS: (TRANSIqTORS, MANUFACTURING METHODS)t

S(RELIABILITy (ELECTRON:CS), TRANSISTORS),.SILICONo

PROCESSING, BORON, PHOSPHOROUS# DIFFUSION, CHEMICAL
MILLING# ETCHED CRYSTALSo BONDING# TESTSo DATA
PROCESSING SYSTEMSt PACKAGING, QUALITY CONTROL (U)

IDENTIFIERS: C600 TRANSISTORS, PERT (U)

THE PURPOSE OF THIS PROGRAM IS TO IMPROVE THE
RELIABILITY OF THE C600 SERIES FIELu EFFECT
TRANSISTORS BY SpECiFIC IMPROVEMENTS OF MANUFACTURiNG
TECHNIQUES, THE BASIC PROGRAM HAS BEEN OUTLINED IN

A PERT PLAN WHICH IS BEING USED AS A REFERENCE*
IN AN EFFORT TO ACHIEVE THE FAILURE RATE OBJECTIVE,
THE FOLLOWIw•G PROCESsES ARE TO BE IMPROvED: (1)
OXIDATION OF SLICES; (2) BORON DIFFUSION OF
SLICES; (3) MASK ALIGNMENT; (4) ETCHING
OF SLICES; (5) DIE-TO-HEADER BONDINGI (6)
WIRE BONDING; M PACKAGING. (AUTHOR)

Cu)
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AD-61J 261
BATTELLE- MEMORIAL INST COLUMBUS OHIO DEFENSE mETA$S
INFURMATION CENTER

METAL REMOVAL BY ELEcTROCHEmICAL METHODS AND ITS
EFFLCTS- ON. MECHAnICAL PROPERTIES OF METALS, tU)

JAN 65 14P GURKLISqJOHN A. I
REPT. NO. DMIC-213
CONTRACT: AF33 615 1121
PROj: a975

UNCLASSIFIED REPORT

DESCRIPTORS: (OELECTROEROSIVE MACHINING. METALS;,
(OCHEMICAL M'ILLING, MFTALS) (eELECTROLYTIC POLISHIN6,
METALS), MECHANICAL PROPERTIES, HYDROGEN EMBRITTLEMENTo
STEELt BERYLLIUM. NICKEL ALLOYS, COBALT ALLOYS,
REFRACTORY' METALS, REFRACTORY METAL ALLOYS, TITANIUM
ALLOYS, SURF-ACE PROPERTIES, OXIDATION (U)

THIS REPORT ASSEMBLES AND CORRELATES INFORMATION ON
THE EFFECTS OF ELECTROCHEMICAL METAL-REMOVAL (ECMR)
PROCESSES ON MECHANICAL PROPERTIES# OF SPECIAL
INTERFST AND CONCERN ARE THE EFFECTS OF ECMR ON
FAIIGIJE STRENGTH, Tmr REPORT COVERS FOUR
ELECTROCHEMICAL METAL-REMOVAL PROCESSES:
ELLCTROCHEMICAL MACHINING (ECM), ELECTROLYTIC
GRINDING (EG), ELECTROCHEMICAL MILLING, AND
ELECTROPOLISHING. GENERAL CHARACTERISTICS AND
APPLICATIONS OF THE FOUR METHODS ARE PRESENTED AND
DISCUSSED; SPECIAL EmPHASIS IS PLACED ON ECmo THE
ECMR PROCESSES ARE ESPECIALLY USEFUL IN SHAPING
HIGH-STRENGTH AND DIFFICULT-TO-MACHINE METALS AND
ALLOYS, AS UELU. AS IN SHAPING PARTS WITH UNUSUAL,
COMPLEX, OR FRAGILE CHARACTERISTICSo (AUTHOR) (U)
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AD-613 643
ARMY MATERIALS RESEARCH AGENCY WATERTOWN MASS

THE MFTALLOGRAPHY OF PYROLITIC GRAPHITE, (U)

DEc 6q 19P TARPINIANsARAM I
RLPTo NOo "AMRA-TR'6q-ql
PROJ: IAOIOSDIBO1O
TASK: 35183

UNCLASSIFIED REPORT

DESCRIPTORS; (OPYROLITIC GRAPHITEs MICROSTRUCTURE), ION
BHBARoMENT, ARGON, MERCURY, CHEMICAL MILLING,
ELECTROLYTIC POLISHING (U)

ETCHING OF PYROLYTIC GRAPHITE BY BOTH ARGON ION
BOMbARDMENT AND MERCURY ION BOMBARDMENT IS DESCRIBE0o
THE DIFFERENCE BETWEEN THE MICROSTRUCTURES REVEALED
BY THE TWO METHODS IS DISCUSSED, AND AN
INTERPRETATION IS SUGGESTED. ARGON ION BOMBARDMENT
CREATFS A LEAF-LIKE PATTERN REMINISCENT OF STACKED
SHINGLES, MERCURY ION BOMBARDMENT REVEALS A
LAMINAR STRuICTURE UNLIKE THAT PRODUCED BY ARGON ION
BOMBARDMENT, ELECTROCHEMICAL POLISHiNG ANO ETCHING
REVEALS MICROSTRUCTURES SIMILAR TO THOSE CREATED BY
ION BOMBA'RDMENTo USING AN ELECTROLYTE BASED ON
PHOSPHORIC ACID, MICROSTRUCTURES SIMILAR TO THOSE
RESULTING FROM MERCURY ION BOMBARDMENT ARE REVEALED.
REPLACING THE PHOSPHORIC ACID WITH NITRIC ACID
RESULTS IN MICROSTRUCTURES SIMILAR TO THOSE OBTAINED
BY AR6ON ION ROMBARDMENT. BASED ON THE CORRELATION
BETWEEN MICROSTRUrTURES DEVELOPED BY ION BOMBARDMENT
AND ELECTROCHEMICAL ETCHING, IT IS CONCLUDED THAT THE
MICROSTRUCTURES REVEALED REPRESENT THE TRUE
STRUCTURE. (AUTHOR) (U)
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AD-614 q67

LIt4OEN LAOS INC STATE COLLEGE PA

MAC!'IINNG HIGH PURITY ALUhINAe (U)

DESCRIPTIVE NOTE: WUARTERLY REPT. NO. 2# 1 OCT-31 DEC

DEC 6' 27P mARSHALLoP, A* ,JR91INFIELD,
J. tie

CONTRACT: DA36 039AMCO3634E

UNCLASSIFIED REPORT

DLSCRIPTORS: (*MACHINING, *ALUMINA)t SURFACE
PROPERT!ES, CHEMICAL MILLING, HYDROCHLORIC ACID.

HYDROGEN COMPOUNDS, FLUORIDES, ACIDS,
IMPREGNATION, SILICON COMPOUNDS$ DXOXIOES2
CUTTING TOOLS, DENSITY, HEAT TREATMENT (U)

IDENTIFIERS: HYDROFLUORIC ACID (U)

MATERIAL A-*6 SELECT!D FOR THE MACHINING
DEMONSTRATIjo. CAN BE DRILLEu, GROUND* THREADED,
SLCTTED, TAPPED AND TuRNEv. THE MATERIAL CAN BE
REAUILY REoVED BY EITHER A GRINDIN, WHEEL OR A
SIN'.,LE POINT CUTTING TOOL. CARE MUST BE EXERCISED

V hEN USING A SINGLE POINT CUTTING TOOL WiTH REGARD TO
FFEDS, SOLEnS, TOOL GECMETRY, AND CUTTING ANGLES*
THE CHEiEIISTRY BEHIND THE ACID TREATING AND THE
kECONSTITUTION ARE NOT FULLY UNDLRSTOOD, THE

1M1ATERIAL A-96 TREATED ALUMINA APPEARS TO BE ABLE TO
BE RECONSTITUTEO TO A DENSE BODY OF HIGHER PURITY
THAN THE ORiGINAL BODY. HYDROFLUORIC ACID SEEMS TO

ATTACK MOST BODIES MORE READILY THAN HYDROCHLORIC

ACIU AND 2 AQUEOUS HF SEEMS TO ATTACK MORE
REAUILY THAN 70 AQUFOUS HF. THERE APPEARS TO BE
SOME flPT!MUm PER CENT AQUEOUS ACIC OETWEEN 70S AND

diOj~. (AUTHOR) (U)

76

UNCLASSIFIED /ZOML6



UNCLASS;FIED

UDC REPORT BIBLIOGRAPHY SEARCh CONTROL N(i) /ZONL6

AD-61b s23

NATIONAL SEMIICONDUCTOR CORP DANBURY CONN

PRODUCTION ENGINEERING MEASURE TO IMPROVE PRODUCTION
TECHNIQUES AAND INCRFASE THE RELIABILITY OF THE
210328A TRANSISTOR* (U)

DESCRIPTIVE NOTE: FINAL REPT, FOR 30 JUN 63-30 DEC 649

DEC 6't 2q6P RAUtR. Re IDI PAOLAoRo I
CONTRACT: DA36 039AMCnI48OE

UNCLASSIFIEU REPORT

SUPPLEMENTARY NOTE: AVAILABLE COPY WILL NOT PERMIT FULLY
LE6i1LE REPRODUCTION* RL.'RODUCTION WILL BE MADE IF
REwUEST.ED BY USERS OF DDC* COPY 15 AVAiLABLE FOR PUBLIC
SALE. SEE ALSO Ao-6 0 8 583s

DESCRIPTORS: (eTRANSITORS, MANUFACTURING METHODS),
RELIABILITY (ELECTRO.,iICS), PxODUCTIOiNs FAILURE
(MECHANICS), TFSTS, SILICON ALLOYS, PROCESSING,
SPECIFICATIONS, QUhLITY CONTROL, L!FE EXPECTANCY,
CHEMICAL MILLING, ALUmINUM, VAPOR PLATING, GAS ANALYSIS,
4ELDIN6, HEATING, FURNACESI iNDUSTRIAL EQUIPMENT (U"

A SUMMARY IS GIVEN OF TiE WORK PERFORMED FOR
IMPROVING THE RELIABILITY OF THE PNP SILICON
ALLOY TRANSISTOR TYPE 2N328A. THE
YOLLOoING PROCESSES NERE MOUIFIED DURING THE COURSE
OF THF CON'ýRACT; AN sTCH vwHEEL *AS INTRODUCED TO
MORE ACCURATELY CONTROL FINAL DEVICE ETC:4INGI

ADDITIONAL BAKE-OUT FURNACES WERE INTRODUCED AND
EVALUATED TO INCREASF ThE AMOUNT OF TIME WHICH THE
UNITS ARE HEATED AFTPR ETCHING; A GAS RECIRCULATOR
WAS ]NTROUUcEr INTO THE FINAL DRY LINE TO REDUCE THE
WATER VAPOR CONCENTRATION, •ELDING SHIELDS NERE

INTRODUCED AT T4O WELDING OPERATIONS WHILE ONE OTHER
PROCESS WAS MODIFIED? ALL THESE CHANGES WERE MADE IN
ORDER TO UECREAS. THE AMOUNT OF WELD SPLASH STRIKING
T14E ACTIVE REGION OF THE TRANSISTOR. DEVICES
PRODUcED FOR THE FIRST MONTH OF OPERATION OF THE
IMPROVED MANUFACTURING LINE WERE USED FOR THE LONG
TERM RELIABILITY TESTINS, MEASUREMENTS ON DEVICES
MADE DURING THIS PERIOD OF MANUFACTURE ARE INCLUDED*
THMI RELIABILITY EVALUATION CONSISTED OF
OPERATIONAL TESrS FUR A 1000 HOURS AT POWER LEVELS OF
4O0o 450O ANO 510 MILLIAATTS; A SPECIFICATION FOR
AN IMPROVED 2N348A TYPE TRANSISTOR INCORPORATING
SOmE OF THE RESULTS OF EVALUATIONS MADE DURING THIS

CONTRACT IS 'NCLIJoEuo (AUTHOR) (U?
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AU-61b 786
RENSSELAER POLYTECHNIC INST TROY N y

PRINCIPLES OF METALLOGRAPHIC ETCHING, (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
JUN 6S 26P tREENENORBERT De IRUDAW,

PETER So ;LEE.LINDA I
REPTo Not TR-2
CONTRACT: NONRS9117

UNCLASSIFIED REPORT

DESCRIPTORS: (*CHEMICAL MILLING, ALLOYS),
(OMETALLOGRAPHY9 CHEMICAL MILLING)t TIN ALLOYS,
ZINC ALLOYS, SODIUM COMPOUNDS, HYDROXIDES,

ELECTROLYTES, ANALYSIS (U)

THE PRINCIPLES OF METALLOGRAPHIC ETCHING HAV.E BEENDETERMINED BY ELECTROCHEMICAL AND OPTICAL

MEASUREMENTS ON TIN-ZINC ALLOYS IN SODIUM HYDROXIDE
ELECTROLYTES, THE MINIMUM DiSSOLUTION RATE RATIO
ANL THE MINIMUM AMOUNT OF SELECTIVE DISSOLUTION
NECESSARY TO ACHIEVE METALLOGRAPHIC CONTRAST OF
PHASE$ HAVE REEN MEASURED. ETCHING RATE AND
CONJTRAST ARE uNIQuELy DEFINED BY ETCHING POTENTIAL BY
POTLNTIUSTATIC, ELECTROLYTIC ANU CHEMICAL ETCHING
METHOuS. (AUTHOR IU)
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AO&61S 628
FORE.IGN TECHNOLOGY U!V WRIGHT-PATTERSON AFB OHIO

CHO.tICAL MILLING* (U)

JUL 65 7P tRYBAK~po To ;SAVICHVe V. IRLPTo Noe FTfl-TT-6b-865

MONITOR: TT . 65-62694

UNCLASSIFIED) REPORT

SUPPLEMENTARY NOTE: UtJEDITED ROUbH DRAFT TRANS. OF
MASHINoSTROITEL' (USSR) N3 Pj'f-5 19640 AVAILABLE COFY
(WILL NOT PERMIT FULLY LEGIBLE REPRODUCTION* REPRODUCTION
WILL BE MAIJE IF NEWULSTEL) By USERCS OF DDC. COPY IS
AVAILABLE FOR PUdLJC SALE*

Dk.SCRIPTORS: (eCtiEMICAL MILLING, MANUFACTURIN~G
ME1U400s)s USSR, PRINTFD CIRCuITS, HEATING,
INFRARED RAflIATION, AUJTOMATION (U)

TRANISLATION oF RuSSIANJ RESEAkCH; CHEMICAL MILLING.
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AD&6 1 9 295
MOTOROLA INC PHOENIX ARIZ SEMICONDUCTOR PRODUCTS DIV
PRODULTION ENGINEERING MEASURE FOR SILICON OVERLAY

TRANSISTORS, (U)

DLSCRIPTIVE NOTE: QUARTERLY PROGRESS REPT9 NO* 1, I JAN-
31 MAR 65,

MAR 65 52P KEARKUFF9THOMAS I
CONTRACT: UA36 039AMC06156E
PHOJ: 7Luo1

UNCLASSIFIED REPORT

DESCRIPTORS: (*TRANSISTORS, MANUFACTURING METHODS)o
(OSILICON, TkANSISTORS)p DIFFUSION, GOLD.
CHEMICAL MILLING. PRECISION FINISHING, PROCESSING,
ENCAPSULATION, BONDING, GLASS, WIRE, STORAGE,
EPETIXIAL GROWITH, RELIBILITYIELECTRONICS) (U)

NLv. BASE PREDEPOSITION AND BASE DIFFUSION SYSTEMS
WERE PUT INTO PRODUCTION AND EVALUATED* WORK WAS
STARTkD ON A NEO EMITTER AND GOLD DIFFUSION PROCESS.
WURK ,AS STARTEu ON THE EMITTER STRIPE OIDTH
EVALUATION, CHEMICAL ETCHIN(3 WAS PLACED INTO
PkufUcTIUN AND wiORK ON SLURRY POLISHING IS ALMOST
CUMPLLTEs A NEW PHOTORESIST WAS EVALUATED AND
PRuIPUcTION CONTROLS ARE PRESENTLY BEING APPLIEDo
NEi ASSEMBLY PARTS AND PROCESSES WERE EVALUATEDPROM THE ASSEMBLY VIEWPOINT,, (AUTHOR) (U)
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AD-62U 608
BATTELLE MEMORIAL INST COLUMBUS OHIO

MACLYNING AND GRINDING OF TITANIUM AND ITS
ALLOYS# |Ul

DESCRIPTIVE NOTE: NASA TECHNICAL MEMO.,
AUG 65 131P OLOFSOP',C& T, lBOULGERFe W*

;GuNKLISJo A* ;
CONTRACT: DA0i OIAMC1I651Z
MONITOR: NASAeRSIC TM-X-S331ZO09

UNCLASSIFIED REPORT

SUPPLLMENTARY NOTE: SUBCONTRACTED TO REDSTONE
SCIENTTFIC InJFORMATION CENTER, REDSTONE ARSENAL,

ALA.

DESCRIPTORS: (*TITANIUM, MATERIAL REMOVAL),
(*TITANIUM ALLOYS, MATERIAL REMOVAL), (*MATERIAL
REMOVAL, TITANIUM), mACHININGo MACHINE TOOLS,
GRINDERS, PRECISION FINISHINGo CHEMICAL MILLING,
CUTTING TOOLS, PERFORMANCECENGINEERING) IU)

THE REPORT COVERS THE STATE OF THE ART OF METAL-
RLMOVAL OPERATIONS FOR TITANIUM AND ITS ALLOYS. IT
DLSCRtBES THE METHOoS CURRENTLY EMPLOYED FOR
CON.VENTIONAL MACHINING, GRINDING, ELECTROLYTIC, AND
CHEMICAL MACHINING PROCESSES. THE PRECAUTIONS WHICH
SHOULu BE TAKEN TO AVOID TROUBLES RESULTING FROM THE
CHARACTERISTICS TYPICAL OF TITANIUM ARE POINTED OUT,
TE1, MACHINING, TWO GRINDING, TWO CUTTING, AND TWO
UNCONVENTIONAL METAL.REMOVAL OPERATIONS ARE DISCUSSED
SEPARATELY, IN OTHER SECTIONS, THE MECHANICS OF
CHIP-FORMING PROCLSSES9 THE RESPONSE TO MACHINING
VARIABLES, COSTS, ANO PRECAUTIONS DEITRADLE FROM THE
STANDPOINT OF SAFETY ARE DISCUSSED* (AUTHOR) (U)

U1
UNCLASSIFIED /ZOML6



UNCLASSIFIED

UUC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOML6

AD-621 qS1'
HARSHAW CHEMICAL CO CLEVELAND OHIO

RLSEAHCH ON PHOTOVOLTAIC CELLS# (U)

QLSCRZPTIVE NOTE: FINAL REPT. FOR I MAY 62-30 APR 66.
JUN 65 125P HEYERDAHLNORMAN E* lHARVEY9

DONALD Je I
CONTRACT: AF33 657 7916
PROJ: 7885
TASK: 788502
MONITOR: ARL , 65-111

UNCLASSIFIED ,IEPORT

DESCRIPTORS; (*SOLAR CELLS, SEM :ONDUCTING FILMS)#
(OSLMICONDUCTING FILMS, SOLAR C.LLS), CADMIUM
COMPOUNDS, SULFIDES9 SELENIUM, CACMIUM ALLOYS.
SELENIUM ALLOYS, TELLURIUM ALLOYSt i:NC ALLOYS,
GALLIUM ALLOYS, ARSENIC ALLOYS, CHEMICA!. MILLING,
VAPOR PLATING, MAGNETIC PROPERTIES, ELECIRICAL
PROPERTIES, THERMOELECTRICITY9 LIGHT
TRANSMISSION (U)

WUENTIFIERS: THIN FILMS fm)

THE RFPORT DESCRIBES RESEARCH AND DEVELOPMENT ON
THIN FILM SOLAR BATTERIES* THE FABRICATION AND
STUOY OF THIN FILMS OF CDS:SE, CDSE,
CliTE, ZNSL, AND GAAS AND IHIN FILM SOLAR
BAITERIES OF CDS:SE, CDSE, AND CDTE IS
DISCUSsED IN DETAIL, A STUDY OF THE ETCHING
BEHAVIOUR OF l1-VI COMPOUNDSt COMPLETED AS A PART
OF THIS PROGRAM, HAS BEEN PUBLISHED ELSEWHEREo AN
ABSTRACT OF THE 6ORK IS INCLUDED IN THIS REPORT#

(AUTHOR) (U)
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UNCLASSIFIED

UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOPIL4

AD-6Z2 879
Tf4 SEMICONDUCTORS INC LAWNOALE CALIF RESEARCH AND
DEVELOPMENT DEPT

YRANSISTOR, VHFo SILICON, POWER (lOw-5OOMC) (UI)

DESCRIPTIVE NOTE: FINAL REPTO FOR I JUL 63W15 JAN 65o
JAN 65 12UP CLARKERo No ICRISHALJo I

RLPT. No* 59-RD-F
CONTRACT: DA36 039AMC(13189E
PROj: 1P6 220OIAU56
TASK: IP6 220OIA056 01

UNCLASSIFIEU REPORT

DESCRIPTORS: (*TRANSIqTORS, SILICON), VERY HIgH
FREQUENCYt RADIOFREQUENCY POwiER, CRYSTALS,PROCESSING, PACKAGIN6* CHEMICAL MILLING$
UIFFUS5ON, SILICONE PI.ASTICS, VAPOR pLATING,
METAL FILMS 

IU)

THE TRANSISTOR PRODUCES 10 hATTS AT 500 MC WITH 5-6
0b OF POWER GAIN AN) 3 0-q40 COLLECTOR EFFICIENCY#THE CRYSTAL VAS ORIGINALLY DESIGNED ACCORDING TOPRESErNT POWER GAIN THEORY, BUT IT ONLY HAD ONE TO TWO
0B OF POWER kiAIN AT 500 MC@ THiE aEr CRlST"-a %.v," CRYSTAL
DESIGN WAS RASED UPON THE SMALLEST PRACTICAL PATTERN
DIMENSIONS, OR A U,1 MIL MINIMUM SPACING. THE
REoESIGNED PATTERN ALSO HAD PROVISION FOR ANALYZINGTHE TRANSISTOR IN MULTIPLES Or SUB CELLS AS WELL AS
I•j ITS ENTIRETY* SUCH AN ANALYSIS SHOWED THE
NECCSSITY OF SYMMETRY OF BASE FEED IN COMMON EMITTER
AMPLIFIERS TO GET ALL THE CELLS WORKING TOGETHER.
PARALLELING OF CELLS ALSO INDICATED AN APPARENTLOSS IN F SUB T WITH INCREASED SIZE, PROCESSING
hND ASSEMEBLY WAS GENERALLY ALONG STANDARD INDUSTRY
PRACTICE EXCEPT IN THE AREA OF PHOTORESISTo THEKE,
INPROvED CLASS MASKS WERE USED, ALONG WITH THE NEWKTFR PHOTORESIST. SUCCESSFUL ETCHING OF FINE
METALI.IZED PATTERNS IAS ACCOMPLISHED THROUGH THEDEVELOPMENT OF A JET ETCHING TECHNIQUE, TO RETAIN
AS MUCH OF THE INNAIF CRYSTAL PERFORMANCE CAPABILITY
AS PO;SI2LE, cONSIDERABLE WORK 6AS uONE ON PACKAGING,
IT hAS CONCLUDED THAT NO AVAILABLE PACKAGE WASTRULY ADE(UATEs THE REST AVAILABLE FCR THE ReFePEfRFORMANCE IS THE SILICONE MOLDED PACXAGE DUE TO ITS
StiOifT. LOA-LOSS LEAD5. 8 (U)

UNCLASSIFIED /ZOAL6



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOrL6

AD-625 317 9/1 13/8
MOTOROLA INC PHOENIX ARIZ SEMICONDUCTOR PRODUCTS DIV

PROLUCTION ENGINEERING MEASURE FOR SILICON OVERLAY

THANSISTORS* (U)

DLSCPIPTIVE NOTE: QUARTERLY PROGRESS REPT. NO. 2, 1 APR-
30 JUtN 65,

JUrN 65 31P CASSIDYsMICHAEL ;GREERPAUL

CONTRACT: DA-36-U39-AmC-O 6 1*6(E)
PROd: UA-74OOI

UNCLASSIFIED REPORT

DESCRIPTORS: (.TRANSISTORS, MANUFACTURING METHODS),
(OSILICON, TRANSISTORS), DIFFUSION, GOLD,
CHEMICAL MILLING, PRECISION FINISHING,
PROCESSING, ENCAPSULATION, BONDING, GLASS,
OIREo EPITAXIAL GROWTH,
RELIABILITY(ELECTRONICS)l QUALITY CONTROL (U)

PRO(3RFSS DURING THE REPORT PERIOD CONSISTED OF THE
FULLOiING; (1) FABRICATION OF DEVICES USING THE
BORON TRIBROMIDE (BBR3) BASE DIFFUSION METHOD.
WAFERS ARE ALSO IN PROCESS USING A COMBINATION OF
THE 80A3 BASE DIFFUSION AND THE EMITTER-GOLD
EMITTER DIFFUSION. 12) TRANSITION To 2-INCH
MASKS TO GIVE BETTER DEFINITION AND DETAIL. MASK
MEASUREMENT BY PRECISE METHODS TO INSURE MASK
ACCURACY AND REPEATARILITY. (3) EVALUATION OF
EFFECTS OF VARIATIONS IN EMITTER STRIPE WIDTHo
(4) FABRICATION OF WAFERS USING THE CHEMICAL ETCH
PROCE5S. (5) CONSTRUCTION OF W&FER STORAGER
CABINET TO dETERMiNE EFFECTS O PROLONGED WAFER
STORAGE BET*EFN VARIOUS PROCESS STEPS. (6)
""COUiTINUED INVESTIGATION OF ULTRASONIC WIRE BONDING
AND ANALY51S OF THE RESULTS OBTAINED BY ULTRASONIC
BONDING TO RAV6 KOVAR TOP POSTS. (7) DEVELOPMENT
OF A pROCESS EVALUATION TEST PLAN AND AN
ENVIRONMENTAL STEP STRESS TEST PLAN. COMPLETION OF
INITIAL ELECTRICAL PARAMETER READOUTS. EVALUATION
OF 5AMPLES FABRICATED USING THE BBR3 BASE DIFFUSION
METHODo (AUTHOR) (U)

UNCLASSIFIED /ZOML6



UNCLASSIFIED

UOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOML6

AD-628 230 9/1 13/8
MOTOROLA !NC PHOENIX ARIZ SEMICONDUCTOR PRODUCTS DIV

PRODUCTION ENGINEERING MEASURE FOR SILICON OVERLAY
TRANSISTORS. (U)

DESCRIPTIVE NOTE: QUARTERLY PROGNESS REPT. NO, 3t I JUL
30 SEP 65,

5EP 65 32P KEARKUFFI'HOMAS IGREERoPAUL

CONTRACT: DA- 3 6-O39-A4C-O6156(E)p
PROJ: UA-74001o

UNCLASSIFIED REPORT

SUPPLLMENTARY NOTE: SEE ALSO AD-6Z5 317,

DESCRIPTORS: (*TRANSISTORS, MANUFACTURING METHODS),
ISsILICON, TRANSISTORS), DOPING, COLD, CHEMICAL
MILLING, PRECISION FINISHING, PROCESSING,
LACAPSuLATION, ULTRASONIC RADIATIONt BONDING,
OlEl ASSEMBLING, RELIABILITY(ELECTRONICs) (U)

PROGRESS DURING THE REPORTING PERIOD CONSISTED OF
THE FOLLOWING: II)DIFFUSION SYSTEMS. WORK WAS
CoIPLETED Ori THE BBR3 BASE DIFFUSION SYSTEM, AND
SYSTEM FEASIBILITY VAS OETERMINED. THE EMITTER.
GOLD EMITTER DIFFUSION SYSTEM WAS ALSO EVALUATED FOR
FEASIOiILITY. (2) 6AFFR PROCESSING* THE
FLAbI8ILITY OF USING 1 1/2 INCH WAFERS WITH SLURRY
POLISH AND CHEMICAL ETCh WAS INVESTIGATED9 (3)
WAFLR STORAGE. DEVICES fHICH HAD BEEN STORED IN
N2 FOR 15 DAYS AT VARIOUS STEPS WERE PROCESSED AND
EVALUATED. (4) ASSEMBLY PROCESSING. UNITS WERE
CLiISTRUCTED USING ULTRASONIC WIRE BONDING OF ALUMINUM
WIRE TO BARE KOVAR PosTS AND DE:ONIzED WATER BOILING
PRIOR TO ENCAPSULATION. (5) RELIABILITY.
COMPLETED UNITS WERE EVALUATED. (AUTHOR) (U)
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UNCLASSIFIED

uOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOML6

AD-628 230 9/1 13/8
MOTOROLA !NC PHOENIX ARIZ SEMICONDUCTOR PRODUCTS DIV

PRODUCTION ENGINEERING MEASURE FOR SILICON OVERLAY
TRANSISTORS. (U)

DESCRIPTIVE NOTE: WUARTERLY PROGRESS REPT. NO, 3, 1 JUL-
30 SEF 65,

SEP 65 32P KEARKUFFI'HOMAS IGREERoPAUL

CONTRACT: DA-36-039-AmC.06156(E)t
PROd: UA-74QOj1,

UNCLAsSIFIED REPORT

SUPPLLMENTARY NOTE: SEE ALSO AD-625 317,

DESCRIPTORS: (*TRANSISTORSt MANUFACTURING METHODS)*
('SILICON, TRANSISTORS), DOPING, GOLD, CHEMICAL
MILLING, PRECISION FINISHINGo PROCESSING,
LACAPSULATION, ULTRASONIC RADIATION, BONDING,
IkH•E ASSEMBLING. RELIABILITY(ELECTRONIcs) (I)

PHO0RESS DURING THE REPORTING PERIOD CONSISTED OF
THE FOLLOWING: |I)DIFFUSON SYSTEMS* WORK WAS
Co'IPLETED ON THE BSR3 BASE DIFFUSION SYSTEM, AND
SYSTEM FEASIBILITY ViAS DETERHMINED, THE EMITTER.
GOLL EMITTER DIFFUSION SYSTEM WAS ALSO EVALUATED FOR
FEASItsILITYs (Z) 6AFFR PROCESSING* THE
FLASIBILITY OF USING 1 1/2 INCH WAFERS wITH SLURRY
POLISH AND CHEMICAL ETCh WAS INVESTIGATED* (3)
WAFLR STORAGE, DEVICES 4HICH HAU BEEN STORED IN
N2 FOR 15 DAYS AT VARIOUS STEPS WERE PROCESSED AND
EVALUATED. ('1 ASSEMBLY PROCESSING. UNITS WERE
CL)1I1STRUCTED USING ULTRASONIC WIRE BONDING OF ALUMINUM
WIRE TO BARE KOVAR PoSTS AND DEIONIZED wATER BOILING
PRIOR TO ENCAPSULATION* (5) RELIABILITY.
COMPLETED UNITS WERE EVALUATED, (AUTHOR) (U)

U 
Z85
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UNCLASSIFIED

UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZOHL6

A04631 95Z 13/8

NAVAL AIR ENGINEERING CENTER OHILADELPHIA PA AERONAUTICAL
MATERIALS LAB

CHEMICAL'MILLING OF ALLOY STEr.LS, (U)

MAR 66 23P KETCHAMtSARA Jo I
RLPT. No. NAEC-AML-24189
PROJ: RRMA'O2-O1/ZOO-,I/FO20-O-O11

UNCLASSIFIEU REPORT

DESCRIPTORS: (*CHEMICAL MILLING, *STEEL), HYDROGEN
EM8RITTLEMENTs STRESS CORRoSION,
FRACTURE(METALLURGY)e SURFACE PROPERTIES IU)

IDENTIFIERS; STEEL q340t STAINLESSSTEELIT-7PH (U)

EXPERIMENTS 4ERE CONoUCTED TO DETERMINE THE EFFECT
OF CHEMICAL MILLING ON SUSCEPTIBILITY OF HIGH
STREN6TH STEELS TO HYDROGEN EMBRITTLEMENT AND STRESS
CORROSION CRACKING. ALLOYS STUDIED INCLUDED H-
1I, '340 AND 17-7 PH, RESULTS INDICATED THAT THE
ACIU BATHS USED FOR CHEr"ICAL MILLING DO INITIALLY
EMBRITTLE THESE ALLOYS. BUT RECOVERY OF DUCTILITY
TAKES PLACE AT ROOM TEMPERATURE WITHIN ONE WEEK IF
THERE IS NO BARRIER TO THE ESCAPE OF HYDROGEN (SUCH
AS A PLATING)* A RFCOVERY TREATMENT OF 48 HOURS AT
ROOM TEMPERATURE FOLLOWED BY 'f HOURS AT 37 5F IS
RECOMMENDED- A HIGH STRENGTH STEEL WITH A CHEM-
.. ILLED SURFACE IS MORE SUSCEPTIBLE TO STRESS
CORROSION CRACKING THAN ONE WITH A MACHINE GROUND
SURFACE. (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT 8"IBLIOGRAPHY SEARCH CONTPOL NO# /ZOML6

AD-6 (3 U75 13/8 11/6 13/9
SAT1ELLE MEMORIAL INST COLUMBUS OHIO

MACHINING AND GRINDING OF NICKEL-AND COBALT-BASE
ALLOYS, 

(U)

APR 66 1q 6 P OLOFSONCo To ;GURKLIS#Jo A.8'JULrjER iF• o,To
CONTRACT: UA-01-02I-AmC-116SI(Z)t

MONITUR: NASA ,RsIC TM-X-53q'6 ,082

UNCLASSIFIED REPORT

DESCRIPTORS: (*NICKEL ALLOYS, MATERIAL REMOVAL),
(*COBALT ALLOYS, MATERIAL REMOVAL), (*MATERIAL
REMIOVAL, STATE-OF.THE-ART REVIEWS), MACHINING,
4Ri|DERS, CHEMICAL MILLING, ELECTROEROSIVE
MACHINING, CUTTING, CUTTING TOOLS, DRILLING,
MACHINE SHOP PRACTICE, MACHINE TOOLS, MILLING
MACHINES, REAIERS, LATHES, CUTTING FLUIDS,
URILLING MACHINES, PkFCISIQN FINISHING, ABRASIVES,
GRINUIwG, ELE'CTROLYTEs, CLLANING, FRICTION,
HEAT-'ZSISTANT METALS + ALLOYS, CORROSION.
RESASTANT ALLOYS, MECHANICAL PROPERTIES, COPPER
ALLOYS, IRON ALLOYS, CHROMIUM ALLOYS, CASTING
ALLOYS 

(U)

THE REPORT COVERS THE STATE CF THE ART OF METAL-
REMOVAL OPERATIONS FOR NICKE" AND COBALT-BASE
ALLOYS. IT oESCRIbES THE MET CURRENTLY
EMPLOYED FOR CONVENTIONAL MA, NGt GRINDING,
ELECTROLYTIC, AND CHEMICAL-HAL.,. iING PROCEsSES, THEPRECAUTIONS THAT SHO4LD BE TAKEN TO AVOID TROUBLES
RESULTING FROM THE CHARACTERISTICS TYPICAL OF THESE
ALLOYS ARE POINTEU OUT. NINI MACHINING, TWO
GRINDiNG, T*O CUTTING, AND TWO UNCONVENTIONAL METALw
REMOVAL OPERATIONS ARE DIbCUSSEU SEPARATELY. OTHER
SECTIONS UISCUSS THC CLASSIFICATION OF THESE ALL(;YS
AND THEIR GENERAL RESPONSL TO MACHINING VARIABLES.
(AUTHOR) 

(U)
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UNCLASSIFIED

DDC kEPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZOML6

AD-63q 392 13/8 20/2

NAVAL ORDNANCE LAB wHITE OAK MD

POLISHES AND ETCHES FOR TIN TELLURIDE, LEAD SULFIDE,
LEAU SELENI1E, AND LEAD TELLURIDE: SUPPLEMENT* fU)

DESCRIPTIVE NOTE: FINAL REPT. JUN 63-FEB 66,
MAR 66 ISP NORR, MARRINER K.

REPT. Nce NOLT;"-66- 3 2.
PROJ: FR-469

UNCLASSIFIED REPORT

DESCRIPTORS; (*CHEMICAL MILLING, CRYSTALS),
(OETCHtNGo CRYSTALS), (*ELECTROLYTIC POLISHING,
CRYSTALS), (*CRYSTALS, PRECISION FINISHING), T7N
ALLOYS, TELLURIUM ALLOYS, LEAD ALLOYS# LEAD
COMPUUNDSo SULFIDES# SELENIUM ALLOYS,
INTERMETALLIC COMPOUNDS, CRYSTAL LATTICE
DEFECTS (U)
IDFNTIFIERS: ETCMESs POLISHES, TIN TELLURIDE,

LEAD 5uLF!OE.LEAO SELFNIOEs LEAD TELLURIDE (U)

THIS REPORT IS A CONTINUATION OF NOLTR 63"!6
(AD-423 367), TOGETHER, THE TWO REPORTS PRESENT A
REVIE*, OF CHEMICAL AND ELECTROLYTIC 'POLISHES AND
DISLOCATION ETCHES FOR SNTE, PBS, PBSEI
AND PmTE, COVERIN3 THE PERIOD FROM 1907 THROUGH
196bo THE PRESENT REPORT ALSO DESCRIBES A NEW
POLISH AND A NEvo DISLOCATION ETCH FOR TIN TELLURIDE,
AS 'JELL AS TEsTs ON AND IMPROVEItENTS IN SOME OF THE
POLISHES REPORTED IN EARLIER PUBLICATIONS
(AUTHoR) i'J)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZONL6

AU-63S s1q 9/1 13/8
MOTOROLA INC PHOENIX ARIZ SEMICONDUCTOR PRODUCTS DIV

PkOUUCTION ENGINEERING MEASURE FOR SILICON OVERLAY
TRANSISTORS. IU)

DLSCRIPTIVE NOTE: WUARTERLY PRG0RESI REPTo NO. 4s I OCT-

51 UEc 65,
I•LC 6$ 37P CASSIDY, MlCHAEL |GREERsPAUL

CONTRACT: DA-36-O39-AmC-O6156(E)o
PROJ: DA-74O1t

UNCLASSIFZEU REPORT

SUPPLEMENTAHY NOTE: SEE ALSO AD-635 118.

DLSCWIPT(JRS: (oTRANSIqTORSt MANUFACTURING METHODS)#
(eSILIcON* TRANSISTORSI) DISKS, PREPARATION$
bONtING, DIFFUSION9 STORAGE,
RELIABILITYIELECTRONICS), ULTRASONIC WELDING,
CHMMICAL MILLING, LTCHING, ELECTRIC TERMINALS (U)

PKQ(2RFSS DUkING THE PAST WUARTER HAS CONSISTED OF
1VHE FOLLOW•ING: (1) VýAFER PREPARATION:
PRJCESSINp OF I 1/2-INCH SLURRY-POL!SHEO AND
CHEMICALLY ETCHED WAFERS USING THE NEW PREOHMIC TWO-
STEP PHUTORLSIST FRUe-ESS. (2) MA~SK R~ESOLUTION
AND AL.IGNMFi•T: VERTICAL AND HORIZONTAL
DIMENSIONAL INSPECTION UF MASKS TO ELIMINATE MASK
VARIATIONS@ (3) OEIOkIZED WATER BOIL:
EVALUATION oF ULTRASONICALLY WIRE-BONDED DEVICES
AFTER SUBJEcTION TO OEIUNIZED iVATER BOIL* (M)

WIRE BONDING: EVALUATION OF UNITS FABRICATED
USING A SONO POND ULTRASONIC BONDER. (5i
DIFFUSION SYSTEMS: FINAL EVALUATION OF THE
PCL3 SYSTEM, EMITTER DIFFUSION EMPLOYING A
CONTROLLED POCL3 SOURCE TEMPERATURE. (6)
RELIAi4ILITY EVALUATION: EVALUATION OF COMPLETED
UNITS* (AUTHOR) (U)

U Si
tI

I}UNCLASSIFIED /ZOML6
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UNCLASSIFIED

UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOML6

AD-639 65 13/8 13/9

BATTELLE MEMORIAL INST COLUMBUS OHIO

MACHINING AND GRINDING OF ULTRAHIGH-STRENGTH STEELS

AND SIAINLESS STEEL ALLOYS, (U)

OCT 65 211P OLOFSONqC. To ;GURKLISoJo A* I
BUULGERF, We ;

CONTRACT: DA-O1-U21"A-C-1i651(Z),
MONITOR: NASA ,RSIC TM-X-S3433 .501

UNCLASSIFIED REPORT

DESCRIPTORS; t*STELL, *MATERIAL REMOVAL),
(oMACHININ(o STEEL), (*GRINDING, STEEL),
STAINLESS STEELo STATE-OF-THL-ART REVIEWSp CHEMICAL
MILLING, MACHINE TOOLS, CUTTING fLUIDS, CUTTING

TOOLS, SMALL TOOLS (U)

THE REPORT COVERS THE STATE OF THE ART OF METAL-

REMOVAL OPERATIONS FOR STAINLESS AND ULTRAHIGH-
STRENGTH STEELS. IT nESCRIBES THE METHODS

CURRENTLY EMPLOYED FOR CONVENTIONAL MACHINING,
GRINDING, ELECTROLYTIC, ELECTRIC-DISCHARGE, AND
CHEMICAL-MACHINING PROCESSESo THE PRECAUTIONS THAT
SHOULD BE TAKEN TO AVOID TROUBLES RESULTING FRCM THE
CHARACTERISTICS TYPICAL OF THESE ALLOYS ARE POINTED
OUT* NINE MACHINING, TWO GRINDINGt TWO CUTTING,
AND THREE UNCONVENTIONAL METAL-kEMOVAL OPERATIONS ARE

DISCUSSED SEPARATELY, OTHER SECTIONS DISCUSS THE

CLASSIFICATION UF THESE ALLOYS AND THEIR GENERAL
RESPONSE TO MACHINING VARIABLES. (AUTHOR! (U)
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UNCLASSIFIED

DUC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOML6

AD-b68 980 13/8
NAVAL AIR MATERIAL CVNTER PHILADELPHIA PA AERONAUTICAL
MATERIALS LAB

CHEMICAL MILLIN4 OF METALS AND ALLOYS; ITS EFFECT ONSTRE•s CORROSTON SUSCEPTIBILITY AND HYDROGEN
M NE8 ITTLEMENT, NU)

MAY 61 qP KETCHAM,s. J, ;
REPT. Noe NAMC-AML-1236

UNCLAS$IFIED REPORT

DESCRIPTORS: (#CHEMICAL MILLING* *ALUMINUM

ALLOYS), (eSTEEL# CHEMICAL MILLING),
(OCORRoSION-RESISTANT ALLOYS, TITANIUM),
DEGRADATION, HYDROGEN EMbRIT1LEMENT, TEMPERATURE,
!OLUTIONS, SURFACE PROPERTIES (U)

IDENTIFIERS: ALUMINUM ALLOY ZOZ9 ALUMINUM ALLOY
7075. ALUMINUM ALLOY xz2ZO (U)

THE PAPER CONTAINS SPECIFICATIONS TO CONTROL THESOLUTIONS AND PROCESSES FOR THE VARIOUS METALS AND
ALLOYS, A METHOD FOR DETERMINING WHETHER ANY STEP
IN THE PROCESS CAN ACCELERATE STRESS CORROSION INALUMINUM ALLOYS AND CORROSION RCSISTING STEELS, OR
CAUSE HYDROGEN EMBRITTLEMENT IN STEEL AND TITANIUM
ALLOY% SUSCEPTIBLE To SUCH EMBRITTLEMENT, 15 DESIRED
FUR INCORPORATION INTO THE SPECIFICATION AS NELL AS
ESTAB4ISHMENT OF CRITERIA FOR ASSESSING THE SEVERITY
OF SUCH EFFECTS. THE PROJECT CONTAINS:
ALUMINUM ALLOYS; STEELS; TITANIUM ALLOYS.
(AUTHOR) 

(U)

U S D3
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UNCLAS'IFIED

VDC REPORT 81PL:OGkAPHY SEARCH CONTROL NO* /ZONL6

AD-e71 U6 6  11/6 13/8
BATTELLE MEMORIAL tNsT COLUMBUS OHIO DEFENSE METALS

I INFORhATION CENTEN

A REVIEW OF METALLOGRAPHIC PREPARATION pROCED0RES FOR
B&LRYLLIUM ANU 8tLRYLL;iUM ALLUYS, (U)

JUt; 68 2UP FRICt.Co We ;MCCALLJ#
L. ;

REPTo NO* DMIC-MLIIU-237
CONTRACT: F33615-68-C.032S

UNCLASSIFIED REPORT

DESCRIPTORS: (90ERYLLIUM, METALLUGRAPHY),
COUERYLLIUM ALLOYS, MFTALLOGRAPHY)# REVIEWSt
LLECTRON MICROSCOPY* FINISHES + FINISHINGt
5RINtOING, ETCHING, CUTTINGg MACHININCg
CHL1IICAL MILLING (U)

THE MEMORANDUM IS DIVIDED INTO FOUR TOPICS:

(1) GRINDING, (2? POLISHINJGt (3)
ETCHING# ANI) (t) THINING FOR TRANSMISSION
ELECTRON MICROScOPY, pROCEDuRES REVIEWED ARE ALSO

LISTED IN TABULAR FORM FOR READY REFERENCE, IN
ADUITYON TO REVIEWING PUBLISHED REFERENCES, THE
AUTHORS HAVE INCLUDEI A CONSIDERABLE AMOUNT OF
PRtVIoUSLY UNPUBLISHED DATA SASLD ON THEIR OWN
EXPERfENCE AND PRIVATE COMIMUNICATION WITH ASSOCIATE2
IN THE FILLne (AUTHOR) lU)

94
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U'.NCLASSIFIED

UUC REPORT BIBLIOGRPHY SEARCH CONTROL NO. /ZONL6

AD-677 066 11/6 13/8

GENERAL DYNAMICS/ZONvAIi-SAN DIEGO CALIF

RLDUCING hAND STRAIG4TENING BY CHEM-NI.L.ING 707S
AND 7178 ALUMINUM ALLOY IN THE IW' 1OR
NATURALLY AaED) CONDITION* (U)

DESCRIPTIVE NOTE: FINAL REPT.,
OCT 60 23P WHITINGAH, As IPLUMMERs.Co

Es
REPT. NUv GDc-PR919

UNCLASSIFIED REPORT

DESCRIPTORS: ioALUMINUM ALLOYS, OCHEMICAL
MILLIN6), ETCHING, SURFACE ROUGHNESS, FINISHES
+ FINISHING, AGINGiMATERIALS)O
PANELS(STRUCTURAL), MECHANICAL WORKINGs
TOLEHANCES(MECoHANICS) (U)

IDENTIFIERS: ALUMINUM ALLOY 7075s ALUMINUM ALLOY
7185 (U)

THt ObJECTIvE AND PURPOSE OF THE PROJECT WAS TO
E7CH 7075 AND 7178 ALUMINUM ALLOYS# 00125 IN. THICK,
It THF 'We (OR NATURALLY AGED CONDITION). A
MAXIMUM SURFACE ROU6HNESS (NMS) OF 125 MICROINCHES
WAS NOT TO HE EXCEEDED. (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCK CONTROL NO. /ZOML6
AD-671'g9 11/6 13/8

GENERAL DYNAHICS/ASTRONAUTICS SAN DIEGO CALIF
STRIPPING PTZO1 TMERMOSETTING RESIN COATINGS FROM321 ANNI-A!.Ei) STAINLESS S T EEL SURFACES,(POPF-Lý.A4T UTILIZATION MANOMETER HOUSINGS), (U)

SEp 61 ISP SHIWANOVqE. IREPT. NO, GOA-AN61AMR4062

IJNCLASSIFIED REPORT

DESCRIPTORS: (*STAINLESS STEEL, OCHEMICALMILLING), THERMOSETTING PLASTICS# SULFURIC ACID.ULTRASONIC RADIATION, STAINLESS 5TEEL# REMOVAL,5UNFACESt MANOmETERS. CLEANING, PLASTIC COATINGS (U)
THE RPORT DISCUSSES THE DEVELOPMENT OF A NEWCHEMIcAL STRIPPER, IT WAS FOJUND THAT THE USE Ci-SULFU•taC ACID IN COmRINATION WITH ULTRASONJICVIRRAtIZON (4UKCe) WAS AN EFFICIENT mETHOD TlSTRIp AND DISINTEGRATE PT20Q THERMOSETTING etESINFRUM rHE SURFACE OF MANOMETER HOUSINGS* THREE SUCHHOUSINGS WERE EFFECTIVELY CLEANED BY THIS MY'NHOOWITHI• A PERIOD OF TCN MX!IUTES AND 4ERF. I t -ORDANCFIrH THE REUUtREMLNN5 OF MS 6O.L'BA,MAINTFNANCE CLEANINQ oF PROPELLANTUlILIZATION MANOmETERS. (AUTHOR) 

(U)
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AU-676 15q t 13/8 13/13 11/6
SGErLRAL DYNAMICS/CONVAIR SAN DIZGO CALIF

4.. CHEH-MILL PROCESS FOR CONIOURIKN ALUMINUM
SHOIJEYCOMB "CORE WU )

DESCRIPTIVE .NOTE: FINAL NEPT.s

NOv 6U 77P GLLNSKF Je ;
RLPTs NOe GDCapR-920

UNCLASSIFIEU REPORT

DLSCi•|PTORS#' (0IIUN.YCOMB CORES, *CHEMICAL
MILLING)$ (*ALUMINUM ALLOYS, CHEMICAL MILLING)$
bONDIN69 PRESSURE, THtCKNESS,
PANELS(STRUCTURAL)s SAND41CH CoNSTRUCTION,
COSTSs FLEXURAL STHENGTH, SPECIFICATIONS,
MASKING, FEASIBILITY STUDIES (U)

CONTOURING ALUMINUM mONEYCOI1B CORE BY MECHANICAL
MEANS I5 DIFFICULT AND EXPENSIVE. A REVOLUTIONARY
M.ETHOD OF CONTOURING By CHEMICAL MILLING HAS BEEN
INVENTEU9 THIS PROCESS HAS BEEN SUCCESSFULLY
APPLIED TO I/4 INCH CELL-SIZED CORZS- THE PROBLEM
WAs To CONTOUR 1/l IqCH CELL-SIZED CORES, SINCE THIS
IS A PRODUCTION ITEM, THIS PROJECT 4AS AN ATTEMPT
TO ADAPT THE PROCESS TO 1/8 INCH CELL-sIZED CORES.
(AUTHOR) (Ul
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AD-68U s61 13/8
FOREIGN TECHNOLOGY pTV 6RIGHT.PATTERSON AFB OHIO

CHEMICAL MILLING (DEFP CONTOUR ETCHING), IU)

MAY 68 Ilp TARASOVAiVo A' I
REPT. NO. FTn-HT-23"1225"67

UNCLASSIFIEO REPORT
PORTIONS OF THIS uOcuMENT ARE ILLEGIBLE, SFE
INTROOUCTIGN SECTION OF THIS ANNOUNCEMENT JOURNAL FOR CFST•
bRUERIN6 INsTRU.TIONS.

SUPPLEMENTARY NoTE: UNEDITED RoUrtH DRAFT ITRANS, OF MONO#
SPRAVOCHNIK MASHINOSTROITELYA (REFERENC.E BOOK FOR
THL MEcHANICAL ENGINEER) NoPes 1963 VS BK, 1 P387-393#

St E- HARTER.

DLSCRIPTOqS: ioCHEMICtl. MILLING, REVIEWS),
INOR'ANIc, ACIDSt CLEANINCi HASKINGo ETCHING,
LIQUID IMiMERSION TESTS, ALUMINUM ALLOYSs TITANIUM
ALLOYS, STAINLESS STEEL, TABLES# POLYVINYL
CHLORIo)El USSR (U)

IDENTITERS; TRANSLATiONS (U)

FOR THE SHAPItNG OF PARTS* INSTEAD OF MECHANICAL
REMOVING OF MATERIAL TQ OBTAIN A GIVEN FORM THERE IS
DESCRIBED A METHOO Or ETCHING THE MATERIAL AWAY WITH
CHcmICALSs THERE ARE FOUR OPERATIONS INVOLVED IN
THIS PROCESS. THE MATERIAL NOT TO BE REMOVED IS
PROTECTED BY PAINrS AND VARNISHES, PREFERABLY

CHLORINATED.POLYvINyI-CHLORIDE LACQUERS AND ENAMELS,
ADHEStVE TAPES AN') RUBBER ARE ALSO USED, THE
SURFACE HAS TO BE PR£PAREU dEFOREHAND. NOT MORE
THAN 24 HOURS SHOULD E.IAPSE BETWEEN THE APPLYING OF
IHESE PROTEcTIOI4S AwD THE ETCHING WORK. WEAKENING
hND 4ARPINq IS AVOIDED BY' USING CHEMICALS INSTEAD OF
MACHINING# EXTENSIVE TA6LES ARE ATTACHED GIVING

DIRECTIONS FOR THE PREPARING ANU APPLYIIG THE
COATINGS TO PRO(ECT MATERIAL NOT TO BE REMOVED AND
FOR REMOVING TtIE COATING, AFTERWARDS. (AUTHOR) (U)
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AO*681 765 11/6
GENERAL DYNAMICS/ASTRONAUTICS SAN DIEGO CALIF

A NEW APPROACH TO BEND TESTING FOR THE DETERMINATION
OF HYI)ROGLN EMBHTTTLFMENT SUScEPTIBILITY OF SHEET
MATERIALS# (U)

4JUN 61 31P JONEStRe I

REPT, NO. GDA-MRG-235

UNCLASSIFIED REPORT

DESCRIPTORS; -(*METAL PLATES, HYDROGEN
EMBRITTLEMENT), (.HYuROGEN EMBRITTLEMENT, TEST
METHODSI, STEEL* BENLINGt COMPRESSIVE
PROPERTIES., CHEMICAL mILLINGo ELECTROPLATINGs

CADMIUM, FAILURE(MECHANICSI, DUCTILITY,
5TRESSES, HYDROGEN, UIFFUSION, STRESS

RELIEVING (U)
IUENTIFIERS: STEEL 4340 (U)

A SERIES OF EXPERIMEtITAL PROGRAMS WERE CARRIED OUT
TO DETERMINE THE SUITABILITY AND SENSITIVITY OF A NEW
TLST TECHNIQUE FOR THE DETERMINATION OF HYDROGEN
EMIRITTLEMENT SUSCEPTIBILITY OF MATERIALS. A
SI'PLE BEND TEST WAS USED TO STUDY THE EFFECT OF
CHEMICAL. MILLING AND .CAUMIUM PLATING ON HYDROGEN
EMBRITTLEMENT OF HIGH STRENGTH 434O STEEL' SHEET.
eME BEND TEsT CONSISTED OF LOADING A COUPON IN THE
FORM OF A SLENDER COLUMN IN COMPRESSION AT A SERIES
Of- FIXED bENUIN(3 $PLFDS9 BEND DUCTILITY WAs
MEASURED .AS THE OEPRFSSION OF COLUMN HEIGHT AT

FRACTURE AN't ALL DATA WERE K•FERRED BACK TO A BASE
LINE CONDITION (NUN*EMBRITTLED) FOR COMPA'3ISON,

A-THOR) (U)
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Au-6 bJ L"'61 3/i II/6
"b"DEING CO RENTON fvASH COMMERCIAL AIRPLANE DIViVI
DLTER1I,!NATION OF RESIDUAL STRESS PROFILES BY X-RAYDIFFRACTION,-AND STRAIN GAGE METHODS FOR aRAKE-PRESSFOUI;E1 ,l TI'&AL-'V, 

(U)

UEC 60 qlp ESwUIVELAo L- 3
REPTs Nue D6-Z3737

UNCLASSIFIED REPORT

DESCRIPTORS; (*TITANIUM ALLOYS, STREsSES),
(NONL)NDEST'kUCTIVE TESTINGt TITANIUM ALLoYS~p X-0
RAY UIFFRACTION ANALYSISs STRAIN GAGES# COLD
wOhKING9 STRESS RELIEvINGP CHEMICAL mlLLING|
METAL-FORMING BRAKES 

WU• lUEhTIFTERS: TITANIUM ALLOY 6AL 4Vt *RESIDUAL
STRESS (u)

THE RESIDUAL STRESS pROFILE5 (STRESS VERSUS
OEPTHJ FRO" bRAKE-POEsS FoRmIED TI-6AL-qv
(ANNEALED) RIGHT AN4LE 8ENDS WERE DETERMINED BY
THE TWO-EXPOSURE X.A-Y DIFFRACTION METHOD AND A
STRESS RELAXATION STRAIN GAGE PETHOD USING EITHER
CUNT1NUOUb OR STEPWISE (INCHEMENTALi CHEM-MILLINI. RESULTS FROM THE STRAIN GAGE METHOD NERE
TEST•o) ON FOUR AVAILABLE STRESS FORMULATIONSs THE
HAIltH FQUATION (COMPFJTER PROGRAM: NoRS) WAS
FOUND MUST qUTTAbLE AND IS RECOMMENDED FOR FUTUREUSE. A REAS(JNABLE CUQRESPONDENCE WAS FOUND BETWEEN
THE RESIDUAL STRESSES CALCULATED FROM X.RAY PEAK
SHIFT DATA AND THOSE FROh STRAIN GAGE DATA.RESIUUAL STRESSES OBTAINEu 8Y THE STRAIN GAGE
MPTHOu UTILIZING CHEH.MILLING WERE FOUND REPRODUCIBLETO ,,ITHIN 3 To b KSI, RFSIDUAL. STRESS PROFILES OF
THE BRAKE-PizESS F(Rfr;D UENDb INUICATE COMPRESSIVE
STRESS (-30 Kril fJE4R THE OUTSILE BEND SURFACE
ANo TENSILE STRESSES (QO TO 50 KSI) ON THE INSIDE
BF.14 SURFACE* DEP1IH F THE COMPRESSIVE STRESSES
VARIEI) FROM @O0U8 Tv Osd12 INCH. NO SIGNIFICANT
DIFFERENCES lvERE FOUND BETAE.EN THE RESIDUAL STRESSPROFILES OF BENOS OnqS-INCH THICK AND THOSE 0O&5O-
INCH THICK. (AUTHOR)

100
LUINCLASSIFIED /ZOML6

ir



UNCLASSIFIED

UI)C HEPORT BIBLIOGRAPHY SEARCH CONTROL NO# /ZOML6

AU-72b 6'19 13/U 6/2
NAVAL MATERIAL INOUSTRIAL RESOURCES OFFICE PHILADELPHIA
PA

NAVMIRO MANUFACTURING TECHNOLOGY BULLETIN'
NUMtUERS I THRU 129 u0CEMBER 1969-NOVEMBER
197U,. (U)

NUv 7U 79P

UNCLASSIFIED REPORT

OLSCRIPTO;S: (QMANUFACTURING METHODS, REVIEWS),
MALHINE SHOP PRACTICE, PRECIbION FINISHING,
LASERS. PODEk METALLURGY, SINTERING* EXPI OSIVE
FOR-1IN(,g ULTRASOIIC OLOiNG9 COMPOSITE MATERIALS,
CUWTING TOOLSo COOLING, CHEMICAL MILLING,
ELLCTRofN U'LAM MELTIN(i. SPARK MACHINING, FORGING,
NO!.-UESTRUCTIVK TESTINGo CASTING (U)

IUENTIFIERS: COMPUTER AIDED DESIGN (U)

THii DoCUMLNT IS A COW.PILA7IUN OF MAjiUFACTURING
TECHNiQUES THAT (AN RE EMPLOYED IN VARIED INDUSTRIES(U)
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AU-72/ 620

GkUdlAN ALROS'PALE CORP UETHPAGE N Y

AUVANLED CHEMtCAL MILLING PHOCESSES, (U)

DESLRIPTIVE NOTE: FINAL TECHNICAL REPT. I JUL 69-31
DEC 7u.

(IAf 71 213P STAEbLERvCHRISTIAN J s,- JR|CUNTRACT: F33615-69-C.-,1,810
PqOJ; AF-7US-9
MONITOR: AFML Tk-I/1-4

UNCLASSIFIED RFPOHT

DLSCRIPTORS; (*CHEMICAL MILLING9 *TITANIUM
ALLUYS, AUTO.ATION, INORGANIC ACIDS, MASKING#
ETciIfj(; HEAT TREATMENT, MECHANICAL ,vORKING, AIR
POLLUTTON 

(U)
IDENTIFIERS; HyDkOFLUOR1C ACID IU)

Tt1i PRuGRAM OBJECTIVE WAS TO IMPROVE THE
CAPABILITY, RELIAbILITY9 ANL COST EFFECTIVENESS OF
CHEMICAL MILLING wHv.rt APPLIED TO SELECTED AEROSPACE
srtiuCTURAL mATF';ALS. A COMPLETELY AUTOMATED,
CENTR!FlUGAL REGENERATION SYSTEM FOR TITANIUM
HYUkOFLUORIC ACID ETCHANT WAS DESIGNED, FABRICATED,
AN"I TFSTEU, THIS SYSTEM AUTOMATICALLY ANALYZES THE
ET'LHA09:T ADDS FRESH AClu, DETERMINES THE TITANIUM
CUNCENTRATIoN. ANU ACTIVE$ A CENTRIFUGE WHICH REMOVES
PRECIPITATFD TITANIUM AND RECLAIMS THE ETCHANT, A
NL', 5TYRENE-!sUTAUIEh!E MASKANT OAS OEVELOPED THATGIVES EXCELLENT LINE DEFINITION ON TITANIUM
SUBSTRATES AND THAT CAN BL MANUFACTURED FOR ABOUTONE-HALF 1HE COST OF COMMLRCIALLY AVAILABLE MASKANTSs
ThE FEASIBILITY OF US!N'j A LASER-DRILLED# HIGH-
ENLHGY WA1ER JET TO SCRIBE CHEM-MILLING MASKANTS WAS
ESTABLISHED. OPTIMUM CHEM-MILLING/FORMING
METHOQ)IZI11G SFQUENCLS WERE ESTABLISHED THAT MINIMIZE
DWTOHTION OF TITANIUM ALLOY DETAIL PARTS. SAMPLING
ANO ANALYTICAL rFCHNIQUES WERE ESTABLISHED FOR THEMAJoR POLLUTANTs EMITTEO BY CHEM-MILLING OPERATIONS*
AIR POLLU.TION CUNTRGL AGENCIES AND EQUIPMENT
MA;4UFACTURERS WERE SURVEYED. (AUTHOR) (U)
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ADT738 271 13/8
BATTELLE COLUMBUS LARS OHIO METALS AND CERAMICS
INFORMATION CENTER

NONTRADITIONAL MACHINING OF BERYLLIUMs (U)

JAN 72 91P GURKLISlJOHN A* I
REPTo Noe MC'IC-7Z-03

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: LIBRARY OF CONGRESS CATALOG CARD NO*

78-190407o

DESCRIPTORS: (oELECTROEROSIVE MACHINING$
BERYLLIUM)i (OCHEMICAL MILLING, BERYLLIUM),
10BERYLLIUM, MACHINING), MACHINE TOOLS (U)

IDENTIFIERS: *ELECTROCHEMICAL MACHINING (U)

THE REPORT DEALS WITH ELECTRICHEMICAL MACHININ4
(ECM), CHEMICAL MILLING, AND ELECTRIC-DISCHARGE
MACHINING (EDM)s THE GENERAL CHARACTERISTICS OF
THESE PROCESSES AND THEIR APPLICATIONS TO THE
PROCESSING OF BERYLLIUM PARTS ARE PRESENTED AND
COVERED IN DETAIL. (U)
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AD-87U 0'6 1318 11/6 1/3
NETCUT RESEARCH ASSOCIATES INC CINCINNATI OHIO

SURFACE INTEGRITY OF MACHINED STRUCTURAL
COMPONENTS. (U)

DESCRIPTIVE NOTE: FINAL TECHNICAL REPT. I FEB 68S30
NOV 699

MAR 70 36,1P KOSTLRoWILLIAM P. ;FIELD2

MICHAEL ;KAHLESoJOHN F* :FRlTzoLOU:S Js I
GATTOLUCIANO Ro I

REPT. NOo 970-11100
CONTRACT: F33615-688-C1003
PROJ: AF-721-8

MONITOR: AFML TR-70-I1

UNCLASSIFIED REPORT

DESCRIPTORS: 10AIRFRAMES0 STRUCTURAL PARTS),
(OMATEHIAL REMOVALo LFFECTIVENESS), MILLING
MkCHINESo (RINDING, DRILLING, ELECTROLYTIC
POLISHING, ELECTROEROSIVE MACHININGO CHEMICAL
MILLING, HICROsTRUCTURE, MARTENSITE,
OEFECTS(MATERIALS), SURFACE ROUGHNESS, STRESS
CORRUSTON, FATIGUE(MECHANICS),
AGINGCMATERIALS) (U)
IDENTIFIERS NICKEL ALLOY INCONEL 718, TITANIUM

ALLOY &AL 4V, STEEL 34409 ELECTROCHEMICAL
MACHINING, ELECTRICAL DISCHARGE MACHINING,
CHEMICAL MACHINING (U)

A PROGRAM HAS BEEN RUN TO EVALUATE THE EFFECTS OF
DIFFERENT METAL REMOVAL METHODS AND VARIATIONS OF
THESE METHODS ON SURFACE INTEGRITY. THREE ALLOYS
WERE STUDIED: BETA ROLLED TI-6AL-qV; AISI

434O, QUENCHED AND TEMPERED, 50 RC; AND jNCONEL
718o sOLUTION TREATED AND AGED, VARIOUS GRINDING
PROCEDURES CAUSED THE TITANIUM ALLOy TO EXHIBIT A
FATIGUE STRENGTH RANGE OF Ij TO 62 KSI, THE

FATIGuE STRENGTH OF 4340 DUE TO GRINDING VARIABLES
RA14GED FROM 62 TO 102 KSIt WHILE INCONEL 718 SHOWED
A RANGE OF 29 TO 60 KSI. ABUSIVE GRINDING
CONDITIONS ALWAYS RESULTED IN FATIGUE STRENGTHS AT
THE MINIMUM OF THESE RANGES, MILLING VARIABLES
EX11IBITED A FATIGUE STRENGTH RANGE OF 32 To 72 KSI IN

YHE BETA ROLLED TITANIUM ALLOY. EDM AND ECM ON
INcONEL 718 YIELDED 22 AND 39 KSI, RESPECTIVELYt
CONPARED TO 60 KSI FOR GENTLE GRINDING, GUIDELINES
FOR PROCESSING AEROSPACE HARDWARE CONSIDERING SURFACE

INTEGRITY REQUIREMENTS ARE PRESENTED IN THE REPORT* (U)
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OAEROJET-GENERAL CORF SACRAHENTO VOLUME iU\
,•CALIF AD-26Pý 685

STRUCTURAL TESTS OF A oAERONCA NFM CORP MIDDLETUON OHIO

CHEMICALLY HILLED LADISH D.6AC C • C

STEEL SECOND-STAGE MINUTEMAN AFi TR61 706 V2
CLOSURE BERYLLIUM COMPOSITE 5TRUCTURES.

AO-261 959 VOLUME II# MATERIALS AND PROCESSES
(ASO-TR61 706 V2)

eAFRONAUTICAL SYSTEMS DIV WRIGHT- AD-278 526
PATTERSON AFS OHIO

"�"* * .AEROSPACE RESEARCH LAOS WRIGHT-
ASD-IN7 727 ?'ATTEASON AFB OHIO

Q00 C SILICON CARBIDE RECTIFIER # a
OROGRAM. ARL-65-111

AD-q20 775 RESEARCH ON PHOTOVOLTAIC CELLS*
* o AD-621 q~q

ASD-IR7 a65 V6
SILICON SEMICONDUCTOR NETWORKS *AIR FORCE CAN9RIDGE RESEARCH LABS L d

MANUFACTUR:Nt METHODS HANSCOM FIELO MASS
AD-291 600 90

*• 0 0 '29
ASD-TON63 730 A NOTE ON SEMICONDUCTOR DE'fICE

THE DESIGN AND EVALUATION OF FABRICATION
PERFORATED ION EMITTERS, AD-26$ 07)3
AD-416 226 •

S• •a AFCRL-IIIl
ASO-TR7 6 48 VI CHEMICAL COMPOUNDS FýR METAL
CHEMICAL COMPOUNDS FOR 7 ETAL SHAPING

SHAPING AD-282 920
AD-27t 5;6

So * •e*AIR FORCE MACHINABILITY DATA CEINTER
ASD-1R7 648 V3 CINCINNATI OHIO

CHsEMICAL COMPOUNDS FOR METAL * . 0

SHAPING AFMDC-66-;
f .'AD-295 752 MACHINING DATA FOR BERYLLIUM

S*METAL,
ASD-TR61 )50 AD-4B8 297

INVESTIGATION OF SINGLE-CRYSTAL
A AND POLYCRYSTALLINE TITANIUM oAIR FORCE MATERIALS LAB WRIGHT-

D4 OIBORIDE: METAL'.OGRAPHIC PROCEDURES PATTERSON AFB OHIO
AND FINDINGS •

AD-271 965 AFHL-TR-70-1I
SURFACE INTEGR17Y OF MACHINED

ASO-TR61 706 V2 STRUCTURAL COMPONENTS.
BERYLLIUM COMPOSITE STRUCTURES. AD-870 146

VOLUME II- MATERIALS AND PROCESSES a * a
• AD-279 526 AFML-TR-71 q*

a ;ADVANCED CPENICAL MILLING
ASD-TR617 576 PROCESSES.

TITANIUM OEVELOPMENT PROGRAM, AD-727 620

•• o-!
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AIR-SAT

* AIR FORCE OFFICE OF SCIENTIFIC
RLSEARCH AR..INGTON VA R6-TR..62-20

MISSILE-BORNE TRACKING ANTENNA.
AFOSR..2ý74 -2 3
RESEARCH IN THE GENERAL FIELD

OF SUBSTRUCTURE AND DISLOCATION *BATTELLE COLUMBUS LAOS OHIO METALS
Nf.TWORKS IN M4ETALLIC CRYSIALS. AND CERAMICS INFORMATION CENTER

AD-610 '4)*

' ' MCIC-72-0;
AFoSR-TR..71-2489 NONTRADITIONAL MACHINING OF
ULTRAVIOLET ABSORPTION SPECTRA BERYLLIUM;

CF TRANSITION METAL ATOM4S IN RARE- AD-7ý18 271

GAS MTPrCES,

AD-73C 20o *BATTELLE Mtl-1ORIAL INST COLUMBUS OHIO

* ALLOY ENGINEERING AND CASTING CO MACHININS AND GRINDING OF
CHAMPAIGN ILL NICKEL-AND COBALT-BASE ALLOYS,

0 * 0 NASA-711-9-0ýq46)
A FUNDAMENTAL STUDY OF ROLLING AD-62q 075

CO"JTACT FATIGUE
AO-2Y'A 887 MACHINING AND GRINDING OF

* t ULTRAHIGH-STRENGTH STEELS AND
A 7URDAMENTAL STUDY OF ROLLING srAINLESS STEEL ALLOYS,

CON4TACT FAT IGUE (NASA-lM-X-5;q,,,
Ar,-285 ~ieg AD-619 659~

QARmY ELECTRONICS LABS FORT MONMOUTH N *BATTELLE 1MEMORIAL INST COLUN3US OHIO

J 0 0
0 ' MACHINING AND GRINDING OF

TR2ý18 TITANIUI4 AND ITS ALLOYS.
DESIGN CONSIDERATIONS FOR (NA%&-TM-X-92)12)

M1ICR36AVE GERMANIUM TUNNEL DIODES AO-6-0 308
AD-294 788

* *BATTELI.E MEMORIAL INST COLUMBUS OHIO
TR-2,129 DEFENSE METALS INFORMATION CENTER

TECHNOLOGY FOR P14P PLAtIAR .0
SILICON TRANSISTORS: SWITCHING A~rD A SURVEY OF THE C(MPARATIVE
AMPLIFYING, COSTS OF FABRICATING 1,IRFRAME FROM
AD-408 190 ALUMINUM AND FROM TITI.NIUM.

AD-609 )419
'ARMY MATERIALS RESEARCH AGENCY* .

WATERTOWN MASS DMIC-212
~ ' METAL REMOVAL By

AMiRA-TR.-64-41 ELECTROCHEMICAL METHCDS AND ITS
7tHE mETALLOGPAPHY or PyROLITIC EFFECTS ON MECHANICAL PROPERTIES OF

(.RAPHITE, KLTALSt
kn-6 643AD-613 261

ARYMISSILE COMMAND RDTNCEERDNIC"MEMO;2)7 FO
ARSENAL AL( ARMY INERTIAL A REVgIEW OF METALi.OGRAPNIC
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BERYLLiuM AND BERYLLIU'- ALLOYS, PRODUCTION ENGINEERING MEASURE

AD-674 066 TO IMPROVE PRODUCTION TECHNIQUES

* e AND To INSURe THE RELIABILITY OF
Mj qq TRE C600 SERIES FIELD EFFECT

A RI:VIEW OF RECENT DE!/ELOPME?'TS TRANSISTORS.
I~ N TTANIUH AND TITANIUM ALLOY AD-60A '477
TECHNOLOGY

An-269 209 PRODUCTION ENGINEERING MEASURE
TO IMPROVE PPODUCTION TECHNIQUES

*BELL TELEPHONE LAOS INC WHIPPANY N J AND TO INSURE THE RELIABILITY OF

* . * THE C600 SERIES FIELD E~FFECT
12 TRANSISTORS.
EfIGINEERING SERVICES ON AD-613 068

THANS ISTORS.
%D-£422 £492 *DOUGLAS AIRCRAFT Co INC LONG BEACH

CALIF
*BOEING CO RlENTON WASH COMMERCIAL

AISPLANE LNV CHEMICAL COMPOUNDS FOR METAL
* . * HAPING

06-.217)7 (ASO-TR7 6413 VI)
rE7ERMINATION OF RESIDUAL AD-271 546

STRESS ý7ROFILES BY X-RPAY
r1IFFPACTION AND STRAIN GAGE METHODS 111l
FOR IiRAKE-PRESS FORMED TI..hAL-£4V& CHEMICAL COMPOUNDS FO)R METAL

An'-683 Oý-I SHAPING
CAFCRL-I III)

41 BOEING CO WICHITA KANS WICHITA DIV AD-282 920

(tOEING-hICHITA M.-.TERIALS AND TR7 6£48 V;
RESEARCH DEVELOPMENT PROCGRAMS, 1957- CHEMICAL COMPOUNDS FOR M4ETAL

1961 SHAPING
AD-27: 167 (ASD-TP.7 6q$8 V2)

AO-299 752

*ESTABLISHNiENT MALVERN (ENGLAND)

RSIC-£409
MACHINING AND GRINDING OF

TITANIUM AND ITS ALLOYS.
AD-620 008

RSIC-482
#CRYSTALONICS INC CAMBRIDGE MASS MACHINING AND GRINDING OF

* * *NICKEL-AND COBALT-BASE ALLOYS*
PRODUCTION ENGiNEERING MEASURE AD-634 075

TO IMPROVE PRODUCTION TECHNIQUES *0

AND To INSURE THE RELIABILITY OF RSIC-polGRNIGO
THE C600 SERIES FIELD EFFECT MACHINiNG ANDGRNIGO
TRANSISTORS. ULTRAHIGH-STRENGTH 'STEELS AND

Afl-'46 156 ST4tNLESS STEEL ALLOYS,
* . 0AD-67q 654
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UNCLASSIFIED
FOR-GEN

*FOREIGN TECHNOLOGY DIV WRIGHT. OGENERAL DYNAMICS/CONVAIR VA': VIEGO

PATTERSON AF3 OHIO CALIF

ELECTRIC AND C9EMICO-MECHANICAL TITANIUM DEVELOPMENT PROGRAM,
"UEHOD5 OF WORKING OETALS (CtiAPTER VOLUKE Iwo
vI!) CASD-TR6!7 576)

AD-2hS ;01 AD-264 665

FTC-HT-23-1225-67 GDC-PR919

CHEMICAL MILI.ING (DEEP CONTOUR REDUCING HAND STRAIGHTENING BY
!TCHING), CHEM-HILLING 7075 AND 7178 ALUMINUM

tI-68O 561 ALLOY TN THE 'W (OR NATURALLY
o ' . AGL:, CONDITION.

FTD-TT-65-84 ; *D-677 D66
CHEMICAL MILLING, 9,

(TT-65-62694) GDr-PR-920
AP-N6: 628 CHEM-MILL VIOCEIS FOR

* . . CONTOURING A4UMINUM HONEYCOMB CORE,
FTD-TT-65-I59 AD-678 154

SECONDARY ELECTRONIC EHISSION
OF COPPER AND OF CERTAIN COATINGS, eGENERAL DYNAS|U/CEORT WORTH TfX
(TT-66-6|116) o

Afn-631 855 EAR FW:79
DEVELOP4ENT O; CHEH!CAL MILLED

OFRANKLIN INST PHILAO4LPHIA PA LABS WAFFLý GRID BERYLLIUM STRUCTURAL

'OR RESEARCH AND DEVELV'4ENT PANEL,

9 o * AD-12i 28e
F-A2400 4?

RESEARCH IN THE GENERAL. FIELD FGT 2100
OF SUBSTRUCTURE AND OISLOCATiON 4ING - ALUMINUN SHEET AND PLATC
NETWORKS IN) METALLIC CRYSTALS. D DYNAHIC ETCHED OR CHEN-MILLED -
(AFOSR-2574) MECHANICAL PROPERTIES -

AO-610 N43 DETERMINATION OF
AD-286 074

%GENERAL DYNAMICS/ASTRONAUTICS SAN . . •
DIEGO CALIF FGT 2510

9 . * MATERIALS HONEYCOMB COREjDA-AN6IAMR4062 RIBBON RELATIONSHIP BETWEEP FLOW

FIR!PPING PT201 THFRMOSETTING CHARACTERISTICS OF BRAZING ALLOY
REjIN COATIN(S FROM 321 ANNEALED AND OXIDk. FIl,M FORMATIONS OF -
STAINLESS STEEL SURFACES, DETERMINATION OF
('ROPELLANT UTILIZATION MANOMETFR A0-272 227
HOUSINGS, D 060

AD-677 494 FTOM 3060
• -77 .MATERIAL BERYLLIUM AAFFLE

GOA-MRG-2)15 PANEL, CHEMICAL HILLED, SHEAR TECT
A NEW APPROACH TO BEND TESTING OF,

FOR THE DETERMINAT!O.J OF HyDROGEn AD-'D38 138

FMBRITTLEMENT SUSCEPTIBILITY OF
SHEET MATERIALS. GGENERAL DYNAMICS/f.OMONA CAIIF

AD-681 765
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EFFECT OF SURFACE FINISHES ON INVESTIGATICN Of THIN FILM!•FATIGUE LIFE CADMIUM SULFIDE SOLAR CELLS,

Ao-402 16q AO-609 425

OGENERAL ELECTRIC CO IRMC S C RESEARCH ON PHOTOVOLTAIC CELLS.
r: i • o ARL-h;-III|

SOLIO ELECTROLYTE TANTALUM FOIL A-D621 q5q

CAPACITOR*
AD-423 )25 oHONEy0ELt. RESEARCP CENTER HOPKINS

MINN
eGENERAL ELECTRIC CO SCHENECTAVY N Y

O• € S THIN FILM IMAGE CONVERTER.'(F SILICON PLAtIAR EpiTAXIAL AD-'S3 855

TRANSISTOR TYPE 2N219)
AD-286 886 *IIT RESEARCH INST CHICAGO ILL

4 SILICON PLANAR EPI)AXIAL B2ql 3
TRANSISTPE 2N2193. FIBER-REINFROCED METALS AND

AO-4o0 185 ALLOYS
AD-287 59q

*GENERAL ELECTRIC CO SYRACUSE N Y 0 0 0

* 0 6 B2qI q
MATRIX CONTROLLED DISPLAY FIBER.REINFORCED METALS AND

DEVICE* ALLOYS
AD-q41 68q AD-292 259

*GENER4AL MOYOS CORP KCOMO INO DELCO *INUsRUCK uAOIVV(AUSTRIA)IZ

• • ;DISLOCATION MOBILITY IN ZINC

PRODUCTION ENGINEERING MEASURE SIECLE CRYSTALS

T 0 IMIROVE PRODUCTION TECHNIQUES AD-29) 4qg
AND INCREASE THE RELIABILITY OF THE

2NI758A TRANSISTOR *JOHNS WOPKINS UNIV SILVFR SPRING MD

AO-256 872 APPLIED PHYSICS LAB

OGRUHHAN AEROSPACE CORP BETHPAGE N V YG-675
& a 0 THE MI1lISTICK PROCESS FORF

ADVANCED CHEMICAL HILLING PACKAGING IkITEGRATLO CIRCUIT FLAT

PROCESSES, PACKS.
(AFML-TR-71-q4) AD-q68 37',

AD-727 620
*KELSEY-HAYES CO POMULUS MICH

O *HARRY DIAMOND LABS WASHINtTON 0 C . . '

* * * THE DESIGN ANU EVALUATION OF
TR-1052 PERFORATED ION EMITTERS.

MIClOCIRCUITRY BY CHEMICAL (ASD-TDR67 750)

,OPOSITION, AD-qI8 226
AD-281 8'41

*LEAR SIEGLER INC SANTA MO1ICA CALIF
*HARSHAW CHEMICAL CO CLýVELAN) OHIO * , *
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SEMICONDUCTOR THIN .*LMS* CHEM-MILLED CB-qZR COLUMBtIUM ALLOY
An-1i2 84!1 SAMPLES,

AD-N31I 617
'LINDEN LASS INC STATE COLLEGE PA *

* A'478
F'ACHINING HIGH PLRITY ALUMINA. ELECTROCXEMICAL DEBURrING OF

AD-61' '(67 MOLYBDENUM, ALUMINUM AND iTAINLESS
STEEL.

4LOCKHEED NISISILES AND SPACE Cl AD-471 602
SUNNYVALE CAL!F

* 0 ONsETAL HyDRIVES INC BEVERLy MASS/ - R5672 3 80 61 41~
PACKAGING MIRIATuPIZATION*

CHARGE NUMBSERS .31-8027-0201-0,1 31- AD-267 806
8027-0901 AND 4ES 2 AND 4(, o o

AO-'(~3 115 INVESTIGATION OF SMNGLE-RTL
AND POLYCRYSTI.-ILINE TITANIUM

*MARTIN CO BALTIMORE MD DIBORIDE: METALLoGRAPHIC PROCEDURES
0 * * AND FINDINGS

THE EUcECT OF SURFACE-ACTIVE (AzD-TR61 250)
AGENTS ON THE MECHANICAL PROPERTIES AD-271 965
OF mETALS. PART !I- THE EFFECT OF
SURFACE-ACTIVE AGENTS ON THE *METCUT RESEARCH ASSOCIATES INC
MECHANICAL BEHAVIOR OF ALUMINUM CINCINNATI OHIO
SING.LE CRYSTALS. *'
(AAOO-TR-61-58-PT-2) 970-11700

AD-292 017 SURFACE INTEGRITY OF MACHINED
STRUCTURAL COMPONENTS.*MARTIN CO DENVCR COLO iAFM'.-TR-7u-I1)

* AD-$-a !qi6
vwD-N- mI 157-60a
MANUAL AND REPAIR %VýLDING OF *MCTOROLA INC PHOENIX ARIZ

CHEMICALLY MILL ED 2014-T6 ALUMINUM * . *
SHEETING, PRODUCTION ENG&NECRING MEASURE.

AD-606 819 HIGH SPEED SEMICONDUCTOR SWITCH
4ITO TERMINAL) HIGH SPEED

*MCDONNELL AIRCRAFT CORP ST LOUIS MO SEm:CONOUCTOR SWITCH (GATE).

MOLYBDENUM STRUCTURAL COMPONENT
PROGRAM *MOTOROLA INC PHOENIX ARIZ

AD-?7? 526 SEMICONDUCTOR PRODUCTS DIV

A2.79 PRODUCTIUN ENGINEERING MEASURF
CHEMCALMILLNG F NAROWFORSILICON) OVERLAY -RANSISTORS.

CLO)SE TOLERAN4CE SLOTS IN ALUMINUM AD-619 295
AND STILS STEL

AD-425 102 PRODUCTION ENGINEERING KEASUR-
* * *FOR SILICON OVERLAY TRANSISTORS.

A'47 AD-625 717
DZTERMINATIoN OF MECHANICAL'''

PROPERTIES AND SuRFA(E CONDITION OF PRODUCTION ENGINEERING MEASURC:
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NAT-PEN

FOR SILICON OVERLAY TRANSISTORS. VARIABLES UPON THE ELEVATED AND

AD-0628 2;0 ROON TEMPERATURx STRENGTH OF
ULTRAFINE GERYLL'UM WIRES,

PROUUCTION ENGINEERING MEASURE AD-627 992
FOR SILICON OVERLAY TRANSISTORS.

AD-635 8iq *NAVAL AIR MATERIAL CEITER
PHILADELPHIA PA AER3NAUT&CAL

*NATIONAL AERONAUTICS AND SPACE MATERIAL: LAB
ADMINISTRATION WASHJNGTON D C •CA •

;9 NAmC-AML-12116

NASA-TM-x-53312 CHEMICAL MILLING OF METALS AND
MACHINING AND GRINDING OF ALLOYS; ITS EFFECT ON STRESS

TITANIUM AND ITS ALLOYS* CORROSION SUSCEPTIBILITY AND
AD-620 308 HYDROGEN EHDRITTLEMEN7,

AD-648 980
NASA-TM-X-57433

MACHINING AND GRINDING OF *NAVAL MATERIAL INDU'IVRIAL RESOUPCES
U V.TRAAIGH-STRENGTH STEELS AND OFFICE PHILADELP41A P.ý
STAINLESS STEEL ALLOYS,

AD-639 694 NAVMIRO MANUFACTURING
* * * TECHNOLOGY BULLE',IN. NUMBERS I

tNASA-TM-X-534q6 THRU 12, DiECEBEI 1969-NOVFMBvR
MACHINING AND GRINDING OF 197c,

MNCKEL-AND COBALT-BASE ALLoYSt AD-72P 614
AO-6'4 075

ONAVAL ORdNANCE LAfs WHITE OAK MD
*NA'IO;IAL SEMICONDUCTOR CORP DANBURV * * •

- CONN NOLTR-.0-196

t * * POLISHES AND ETCHES FOR TIN
PRODUCTION ENGINEERING MEASURE TELLURIDE; LEAD SULFIDE, LEAD

TO IkPROVE PRODUCTION TECHNIQUES SELNtDE, AND LEAD TELLURIDE,
AAD INCREASE THE RELIABILITY OF AD-q23 167
THE 2N328A TlANSISrOR. C*,

AD-614 823 NOLTR-66-32

POLISHES AND ETCHES FOR TIN
ONAVAL •R ENGINEEING CENTER TELLURIDE, fLAD SULFIDE, LEAD
PHILADELPHIA PA AERONAUTICAL SELENIDE; AND LEAD TELLURIDE:
MATERIALS LAS SUPPLEMENT*

* . * AD-b6q 392
NAEC-AHL-1 909

"STUDY OF SIZE EFFECT IN FINE *NORTHROP AIRCRAFT INC HAiTMORNE
BERYLLIUM WIR. PHASE IlI CALIF

* * * NOR 61 199
NAEC-AML-2qI18 DEVELOPMEN? OF IHPROVED

CHEMICAL MILLING OF ALLOY METHODS, PROCESSES; AND TECHNIQUES
STEELS, FOR PRODUCING STEEL EXTRUSIONS

A3-631 902 AD-242 1O0'

NAEC-AHL-24qq *PENNSYLVANIA SIATE UNIV UNIVERSITY

INFLUENCE OF SONE PROCESSING PARK
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INFLUENCE OF DISF-LACiVE-

SHEARING STRESSES ON THE KINETICS RAo•-TDR69 252

OF RECONSTRUCTIVE TRANSFORHATIONS FAILURE MECHANISMS IN

ErFECTED BY PRESSURE IN THE RANGE 0- )4CROELECTRNICS*

1O0,O0O BARS AO-607 426

AO-2•6 �OSIGNETICS CORP SUNNYVALE CALIF

*PHILCO CORP LANSDALE PA a 0, 9

SC L AN ECONOMICAL FLAT PACKAGE FOR

R ý2 1 INTEGRATED CIRCUITS.

PEM FOR TRANSISTOR AD-50O 549

MANUFACTURING PROCESS IMPROVEMENT

h-286 707 
SILtICON TRANSISTON CORP GARDEN CITY

N y

OPHOTOCIRCUITS CORP GLEN COVE N Y 40

1 & * 
PRODUCTION ENGINEERING MEASURE

MICROMINIATURE LAYERED PRINTED TO INCREASE THE RELIABILITY OF THE

WEIRING 
TRANSISTOR TYPE 22N2031.

AD-291 876 AD-606 191

MICROM!NtATURE LAYERCD PRINTED oSPRAGUE KLECTRIC CO NORTH ADAMS MASS

: I ING

AD-400 731 
PRODUCTION ENGINEk.RING fIEASUR.

,'. RELZADILITY IMPROVEMENT J"! ETCH

CRADIO CORP OF AMERICA SJMERVILLE H i TRANSISTOR

1s p AO-290 007

PRODUCTION ENGINtERING MEASURE

ON 2NI70 SILICON PLANAR EPITAXIAL *SYLVANIA ELECTRIC PRODUCTS INC WO6URN

(RvNSISTOR. MASS

AD-409q 537
* PRODUCTION ENGINEERING MEASURE

PRODUCTION ENGINEERING MEASURE FOR GALLIUM A,fSENIDE VARACTOR

ON 2N1700 SILICON PLANAR EPITOXIAL DIODE.

TRANSISTOR* AD,419 085

T•-XAS INSTRUMENTS :NC DALLAS

*RAYTHEON CO LEWISTON MAINE 6

* * * RESEARCH AND DEVELOPWNT OF

PRODUCTION ENGINEERING MEASURE HIGH TEMPERATURE SEMICO0ý',.TOR

ON SILICON ALLOY TRANSISTORS, DEVICES

AD-422 94a AD-298 707

ORENSSELAER POLYTECHNIC INST IROY N V •6q/

S• • PRODUCTION ENGINEERING MEASURrS

Tr-2 (PE".) FOR A GERMANIUM MI(ROTIAVE

PRINCIPLES OF METAt-LOGRAPHIC TRANSISTOS'*
ETCHINGs AO-612 6,17

XAl-616 786
IR7 065 V6

*ROME AIR DEVELOPMENT CENTER GRIFFISS SILICON SEMICONDUCTOR NL'%IRKS
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mANUrACTURING METHODS NECHANICAL BEHAVIOR OF ALUMINUM
fASD-IR7 865 V6) SINGLE CRYSTALS;

AD-291 ;G0 AD-282 017

9TRW SEMICONDUCTORS INC LARNOALE OXROX C4RP ROCHeSTIR N y
CALIF RESEARCH AND DEVELOPMENT c $
DEPT LOR-CCST KICROCIRCUIlS FOR

* o O MICRO4SSE83LIESo

*-RD-F A 091j) 891
TRANSISTOR, VHF, SILICON, POWER

SIOw-SOOHC).

AD-622 879

OOATERVLIET ARSENAL N Y

SaVT RI 60001 IRI 60001 1
CHEMICAL HILLING

AD-252 127

#WESTINGHOUSE DEFENSE AND SPACE CZNTER
BALTIMORE ND

FAIt.URC MECHANISMS IN
MICROELECTRONICS.
(RADC-TDR6q 252)

AD-6C7 q26

*oEiTINGFOUSE ELECTRIC CORP UAYTON
4 OHIO

500 ( SIL.' ZARBIOE RECTIFIERxi PROGRAM-
(ASO-IR7 7271

AO-420 1773

*WESTINGHOUSE $t.ECTR.,"' CORP YOUNGWOOD
PA

"HIC9OHINIATURE INTEGRAYED
CIRCU;f PACKAGE,

AD-405 861

*WRIGHT AIR OEVELOPHENT DIV WRIGHT-
PATTERSON AFS OHIO

*ADD-TR-61-!;d-PT-2
T14E EFFECT OF SURFACE-ACTIVE

AGZNTS ON T;IE NECHAr:ICAL PROPERTIES
OF IIETALS. PART II. THE EFFECT OF
SURFACE-ACTIVE AGENTS ON THE
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SUBJECT INDEX

eAIRFRAMES DUCTILITY. WITH ALL METALS,
OEVELOPMENT O IMPROVED METHODS, GENERALLY,

PROCESSES, AND TECHNIQUES FOR AD-206 074
PROIUCING STSEL EXTRUSIONS.

AD-262 13q AIRFRAMES
BOEING-WICHITA MATERIALS AND COMPARATIVE COSTS OF FABRICATIUG

RESEARCH DEVELOPAENT PROGRAMS, 1997- AIRFRAME FROM ALUMINUM AND FROM
1961' TITANIUM*

AD-271'167 AO-609 749

COSTS CHEMICAL MILLING
COMPARATIVE COSTS OF FABRICATING CHEMICAL MILLING OF METALS AND

AIRFRAME FROM ALUMINUM AND FROM ALLOYSM ITS EFFECT ON STRESS
TITANIUM* CORROSION SLSCEPTISILITY AND

AD-609 2q9 HYDROGKN EMBAITTLEMENT,'
AD-6qo 980

STRUCTURAL PARTS REDUCING HAND STRAIGHTENING BY
SURFACE INTEGRITY OF MACHINED CHEN-MILLING 707S AND 7170 ALUMINUM

STRUCTURAL COMPONENTS.* ALLOY IN THE '91 (OR NATURALLY
AD-8?O I016 AGED) CONDITIONe

A00677 066
*ALLOYS CHEM-hILL PROCESS FOR CONTOURING

TITA4IIUM DEVELOPMENT PROGRAM. ALUMINUM HONEYCOM8 CORE**
VOLUME IV*4 AD-678 15q

AD-26q 686
CHEMICAL COMPOUNDS FOR METAL WELDING

SHAPING* MANUAL AND REPAIR WEk.DNG OF
AD-271 936 CHEMICALLY MILLED 201q-TS ALUMINUM

SHEETING,
*ALUMINA AD-606 819

MACHINING
MACHINING HIGH PURITY ALUMINA* 6BERYLL• 4

AD-61q 467 MACHINING
.ACHINtNG DATA FOR DERYLL0UM

'ALUMINUM METAL,
CHEMICAL MILLING AD.-i8 297

CHEMICAL MILLING OF NARROW CLOSE NONTRADITIONAL MACHINING OF
TOLERANCE SLOTS IN ALUMINUM AND BERYLLIUM,*
STAINLESS STEEL.* AD-738 271

AD-q25 102
METAt PLATES

*ALUMINUM ALLOYS DEVELOPMENT OF CHEMICAL MILLED
EFFECTS OF CHEMICAL HILLING ON WAFFLE GRID BERYLLIUM STRUCTURAL

MECHANICAL PROPERTiES OF 2024, PANEL;*
7075, AND 7079 4L ALLOYS. AD-q27 738
TENSILE AND FATIGUE SPECIMENS
PREPARED FROM SHEETS REDUCED IN METALLOGRAPHY
THICKNESS BY MACHINING OR CHCMICAL A REVIEW OF NETALLOGRAPHIC
MILLING INCLUDING ALCýAD 2024-T86 PREPARATION PROCEDURES FOR
AL, BARE 2024-T86A4 BARE 707f-r6 BERYLLIUM AND BERYLLIUM ALLOYS,'
ALs BARE 7079-T6 AL. SOME LOSS Of AD-674 066
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PANELS (STRUCTURAL) EMITTERS Of PERFOJATED SOLID SHEET
SHEAR TEST OF CHEMICAL hILLED RATHER THAN A SINTERED POWDER

nE.RYLLIUM WAFFE.C PANEL. STRUCTURE IN ION ENGINE,
AD-q38 138 APPLICATIONS.

AD-qI1 2W4
WIRE

STUDY OF SIZE EFFECT IN FINE *CHEMICAL MILLING
PERYLLIUM WIRE PHASE II,' * CHEMICAL HILLINGo

AD-438 '78 AD-202 129
INFLUENCE OF SOME PROCESSING INFLUENCE OF DISPLACIVE-SHEARING

VARIABLES UPON THE ELEVATED AND STRESSES ON THE KINETICS OF
ROOM TEMPERATURE STRENGTH.OF RECONSTRUCTIVE TRANSFORMATIONS
ULTRAFINE BERYLLIUN WIRLS, EFF£CTED BY PRESSURE IN THE RANGE 0-

AD-633 992 100,000 BARS$
AD-2M 6 301

-SERYLLIUM ALLOYS STRUCTURAL TESTS OF A CHEMICALLY
MACHINING MILLED LADISH O-6AC STEEL SECOND-

MACHINING DATA FOR BERYLLIUM STASE MINUTEMAN AFT CLOSURE.
HETAL. AD-261 909

AD-q83 291 CHEMICAL COMPOUN6S FOR METAL
SHAPING.

METALLOGRAPHY AD-271 9)6
A REVIEW OF METALLOGRAPHIC ETCH MILLING BY LIQUID AND NON-

PREPARATION PROCEDURES FOR LIQUID ETCHANrS ON STAINLESS

BERYLLIUM AND BERYLLIUM ALLOYS,. STEEL PLATES AND HONEYCOMB CORES.
AD-67q 046 AD-g62 920

EFFECTS OF CHEMICAL MILLING ON
eSORIDES MeC:IANICAL PROPERTIES OF 2024,

INVESTIGATION OF SINGLE-CRYSTAL 707p, AND 7079 AL ALLOYS.
AND POLYCRYSTALLINE TITANIUm TENSILE AIJD FATIGUE SPECIMENS
DIBORIDEI METALLOGRAPHIC PROCEDURES PREPARED FROM SHEETV REDUCED IN
ANO FINDINGS* THICKNESS BY MACHii4ING OR CHEMICAL

AD-271 965 MILLING INCLUDING ALCLAD 2024-T86
AL, BARE 2o24-T86ALs BARE 7079-T6

*BRAZING AL, BARE 7079-T6 AL& SOME LOSS Or
MATERIALS - HONEYCOMB CORE DUCTILITY WITH ALL METALS,

RIBBON RELATIONSHIP BETWEEN FLOW GENERALLY*
CHARACTERISTICS OF BRAZING ALLOY AD-286 074
AND OxIDE FILM FORMATIONS OF "
DETERMINATION OF. ALLOYS

AD-272 227 PRINCIPLES OF METALLOGRAPHIC
ETCHING@

*CADMIUM COMPOUNDS. AD-616 786
SULFIDES

INVESTIGATION OF THIN FILM ALUMINUM ALLOYS
CAaMIUM SULFIDE SOLAR CELLS. CHEMICAL MILLING Ot METALS AND

AD-605 42P ALLOYSI ITS EFFECT ON STRESS
CORROSION SUSCEPTIBILITY AND

*CESIUM HYDROGEN EMBRITTLEHENToo
IONIZATION A0-648 9y0

FEASI1ILITY OF UTILIZING REDUCING HAND STRAIGHTENING BY

0-2
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CHEM-MILLING 7075 AND 7178 ALUMINUM STAINLESS STEEL SURFACES#
ALLOY IN THE 'Ws (OR NATURALLY (PROPELLANT UTILIZATION MANOMETER
AGED) CONDITION.* HOUSINGSi),

AD-677 066 AD-677 q9q

BERYLLIUM STEEL
NONTRADITIONAL MACHINING OF CHEMICAL MILLINS OF ALLOY

BERYLLIUM** 'STEELS.
AD-7)8 271 ADO-61 952

CRYSTALS TITANIUM ALLOYS
POLISHES AND ETCHES FOR TIN ADVANCED CHEMICAL MILLING

TELLURIDE; LEAD SULFIDE, LEAD PROCESSES..
SELENIDE, AND LEAV TELLURIDE,' AD-727 620

AD-423 267
POLISHES ANC ETCHES FOR TZN WIRE

TELLURIDE, LEAD SULFIDE. LEAD INFLUENCE OF SOME PROCESSING
SELENIDE, AND LEAD TELLURIOE: VARIABLES UPON THE ELEVATED AND
SUPPLEMENT.. ROOM TEMPERATURE STRENGTH OF

AD-634 792 ULTRAFINE BERYLLIUM WIRES;.
4 AD-*6 992

FLUIDS
CHEMICAL MILLING OF NARROW CLOSE *CIRCUITS

TOLERANCE SLOTS IN ALUMINUM AND MICROCIRCUITRY DEVELOPED BY
STAINLESS STEEL.* CHEMICALLY DEPOSITING N; ALLOY

AD-425 102 FILMS ON INSULATING SUBSTRATES AND
) CHEMICAL ETCHING PATTERNS

HONEYCOMB CORES IN THIN CU CONDUCTORS,
CHEM-MILL PROCESS FOR CONTOURING RESISTIVE AND CONDUCTIVE PARTS lADE

ALUMINUM HONEYCOMB COREee OF NI ALLOY FILMS OF APPROX. 500
AD-678 154 OHMS PER SQUARE WERE USED.

AD-281 854
MANUFACTURING METHODS

TRANSLATION OF RUSSIAN RESEARCH: *COATINGS
CHEMICAL MILLING. MOLYBDENUM STRUCTURAL COMPONENr

AD-61l 628 PROGRAM*
A0-272 526

METALS
METAL REMOVAL BY ELECTROCHEMICAL *COBALT ALLOYS

METHODS AND .ITS EFFECTS ON MATERIAL REMOVAL
MECHANICAL PROPERTIES OF METALS. MACHINING AND GRINDING OF NICKEL-

AD-613 261 AND COBALT-BASE ALLOYS.
AD-61q 079S~ REV!EWS

CHEMICAL MILLING (DEEP CONTOUR *COMPOSITE 4ATERIALS

SETCHING)--TRANSLATION. DEVELOPMENT Of FIBER-REINFORCED
AD-6BO 561 METALS AND ALLOYS; PREPARATION OF

BE FIBER-AG ALLOY MATRIX
STAINLESS STEEL COMPOSITES*

STRIPPING PT201 THERHOSETTLNG AD-267 09q
RESIN COATINGS FROM :21 ANNEALED DEVELOPHENT OF FIBER-REINFORCED

D-UD
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14ETALS AND ALLOYS WITH HIGH AD-q23 367
STRENGTH.TO-WEIGHT RATIOS; HIGH POLISHES AND ETCHES fOR TIN
ELAST•C MODULI; NOT TELLURIDE; LEAD SULFIDE, LEAD
EXTRUSIONI FABRICATION; AL-SE SELENIDE, AND LEAD TELLURIDE:
ALLOYS. SUPPLEMENT#*

AD-291 259 AD-62q ;92

'COPPER ALLOYS *DEFORMATION
SECONDARY EMISSION- FUNDAMENTAL STUDY OF ROLLING

TRANSLATION OF RUSSIAN ARTICLE: CONTACT FATIGUE* NYLON AND
SECONDARY ELECTRONIC EMISSION-OF TEFLON BALLS ROLLED UNDER LOAD
COPPER AND nF CERTAit| COATINGS. UPON A PREPARED (001)

AD-631 65, SURFACE OF LIP LEFT A DISTINCTIVE
DISLOCATION TRACE AS REVEALED BY AN

*CORROSION-RESISTANT ALLOYS ETCH PITTING TREATMNNT.
TITANIUM AD-285 0A$

CHEMICAL MILLING OF METALS AND DISLOCATION MOBILITY IN ZN
ALLOYSI ITS EFFECT ON STRESS SINGLE CRYSTALS. DISLOCATION
COqReliON SUSCEPTIBILITY AND DENSITY'AND CONFIGURATION
HYDROGEN EMBRITTLEMENT,* WERE DETERMINED BEFORE AND AFTER

ADO-648 980 STATIC LOADING AND STRESS PULSE
LOADING.

*CRYSTAL RECTIFIERS A0-29) q49
SILICON ALLOYS

$O0 C SILICON CARBIDE RECTIFIER *DIODES
PROGRAM.. MICROWAVE GERMANIUM TUNNEL

AD-120 )79 DIODES* DESIGN CONSIDERATIONS
AND FABRICATION TECHNIQUES#

*CRYSTAL STRUCTURE AD-29q 766
METALLIC CRYSTALS

SUBSTRUCTURE AND DISLOCATION e01ODiS ISEIICONDUCTORS)
NETWORKS IN METALLIC CRYSTALS. SILICON ALLOYS

AD-610 434 gap C SILICON CARBIDE RECTIFIER
PROGRAM#*

*CRYSTALS AD-420 379
INVESTIGATION r SINGLE-CRYSTAL

AND POLYCRYSTALLINE TITANIUM *DISPLAY SYSTEMX
OISORIOE: METALLOGRAPHIC PROCEDURES ELECTRONIC RECORDING SYSTEMS
AND FINDINGSo MATRIX CONTROLLED DISPLAY DEVICE

AD-271 960 USING TECHNIQUES CALLED IN-AIR
PREPARATION OF LIF CRYSTALS FOR SURFACE ;FORMATION RECORDING AND

ROLLING CONTACT STUDIES CLtA..E. 7&mr (ItTALINTERNAL REFLECTION
POLISHING, AND ETCHING OF PRISMI PROJECTION.
CRYSTALS. ELECTRON BEAN AD-4ll 684
ZRRAOIATIONI RADIATION EFFECTS*

AD-276 807 *ELECTROEROSZVE MACHINING
BERYLLIUM

PRECISION FINISHING NONTRAPITIONAL MACHINING OF
POLISHES AND ETCHES FOR TIN BERYLLIUM,.

TELLURIDE, LEAD SULFIDE, LEAD AD-73g 271
SELENIDE. AND LEAD TELLURIDE,'
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METALS PROCESSES; AND TECHNIQUES FOR
METAL jREMOVAL 8y ELECTROCHEMICAL PRODUCING STEEL EXTRUSIONS*

METHODS ADb -ITS EFFECTS ON AD-262 164
MECHANICAL'PROPERTIES or METALS.

AD-612 261 *FAILURE IHECNANICS)
*ECRLCROCIOSAHURIZAT|ON-(ELECTRONICS)

*ELECTROLYTIC POLISHING FAILURE "ECHANISNS IN
CRYSTALS -- NICROELECTRONICS*

POLISHES' AND E€.ES FOR TIN AD-607 q26
TELLURIDEO LEAD, SULFIDE, LEAD
SELENIDE, AND LEAD TtLLURIDE,. *FATIGUE (MECHANICS)

AO-423 767 PREPARATION OF Lli CRYSTALS iORSPOLISHES AND-ETCHES'FOR TIN ROLLING CONTACT STUDIES CLEAVAGE,
YELLURIDEt LEAD SULFIDE, LEAD POLISHING; AND ETCHING OF
SELENIDE;'AND LEAD'"TELLURIDE: CRYSTALS. ELECTRON SEANSSUPPLEMENT.. IRRADIATIONS RADIATION EFFECTS.

AD-63q 192 AD-276 887
FUNDAMENTAL STUDY OF ROLLING

METALS CONTACT FATIGUE* NYLON AND
METAL REMOVAL BY ELECTROCHEMICAL TEFLON BALLS ROLLED UNDER LOAD

METHODS AND ITS EFFECTS ON UPON A PREPARED (00,1).
MECHANICAL PROPERTIES OF METALS. SURFACE OF LIF LEFT A DISTINCTIVE

AD-613 261 DISLOCATION TRACE AS REVEALED BY AN
ETCH PITTING TREATNENT.

*ELECTRONIC RECORDING SYSTEMS AD-280 080
GEOMETRIC FORMS

"MATRIX CONTROLLED DISPLAY DEVICE eFISERS
USING TECHNIQUES CALLED IN-AIR DEVELOPMENT OF FIBER-REINFORCED
SURFACE DEFORMATION RECORDING AND METALS AND ALYOyS WITH HIGH
TIRP (TOTAL INTERNAL REFLECTION STRENGTH-TO-WEIGHT RATIOS, I15H
PRISM) PROJECTION. ELASTIC HODULI| HOT

AO-418 68q EXTRUSIONS FAflRICATION; AL-BE
ALLOYS*

*ELECTRONIC SWITCHES AD-291'259
SCHICONDUCTOR DEVICES

PRODUCTION ENSINEERING MEASURE. oPIXED CAPACITOR:;
HIGH SPEED SEHICONUUCTOR SWITCH MICROMINIATURIZATION (ELECTRONICS)
(TWO TERMINAL) HIGH SPEED LOW-COST MICROCIRCUITS FOR
SEMICONDUCTOR SMITCH (GATE)- MICROASSEMBLIES.e

AD-.b) 660 AD-q)l 891

*ETCHING SFIXED RESISTORS
CRYSTALS MICROMINIATURIZATION (ELECTRONICS)

POLISHES AND ETCHES FOR TIN LOW-COST MICROCIRCUITS FOR
TELLURIDE; LEAD SULFIDE, LEAD MICROASSEMBLIES;.
SELENIDE, AND LEAD TELLURIDE: AD-43) 891
SUPPLEMENVM N

AD-6'4 392 *FLUORIDES
PREPARATION OF LIF CRYSTAL.S FOR0OXTRUSION ROLLING CqNTACT STUDIES CLEAVAGE,

DEVELOPMENT OF IMPROVED METHODS$ POLISHING, AND ETCHING OF

U-5
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CRVSTALS. ELECTRON SEA" *HYDROGEN ENSRITTLEMENT
IRRADIATIONi.RADI.ATION- EFFECTS, TEST METHODS

Ab-2I C7 A NEW APPROACN•TO SEND TESTING
"- • FOR. THE DETERMINATION OF HYDROGEN

*GELS £ESRITTLEHENT SYSCEPTIBelITY OF.
ETCH MILLING. BY LIQUID AND NON- SHEET MATERIALS,.

LI4UID ETCHAt4TS O4 STAINLESS AD-fil 76P
STEEL PLATES'ANb HONEYCOMB CORES.

AD-282 920 #INFRAREO IMAGiS
SEMICONDUCTING FILMS

*GERMANIUM THIN FILM IMAGE CONVERTER*
TRANSISTORS AD-493 SOP

PRODUCTION ENGINEERING MEASURES
cPEm) FOR A GERMANIUM MICROWAVE *INTEGRATED CIRCUITS
TRANSISTOR. AN INVESTIGATION TO DEVELOP A

AOD-0I2 617 .229 X *229-INCH SQUARE %7LANAR,
HERMETIC, INTEGRATED CIRCUIT

*GRINOING PACKAGE FOR MOUNTING ON *210-INCH
STEEL SQUARE MICROMODULE WAFERS,

MACHINING AND GRINDING OF AD-WO0 861

ULTRAHIGH-STRENGTH STEELS AND
STAINLESS STEEL ALLOYS.' PACKAGING

AD-679 604 AN ECONOMICAL FLAT PACKAGE FOR
INTEGRATED CIRCUITS..

'GUIDED MISSILE ANTENNAS AD-4O M99

ELEC TRON!C SCANNERS THE MINISTIC5 PROCESS FOR
ELECTRONICALLY STEERABLE, PACKAGING INTEGRATED CIRCUIT FLAT

AUTOMATICALLY SELF-DIRECTING,, PACKS,
MISSILEBORNE ANTENNAS. AD-eqG )78

AD-926 9;2
TRANSISTORS

*HONEYCOMB CORES ENGiNEERING SERVICES ON
MATERIALS - HONEYCOMB CORE TRANSISTORS**

RIBBON RELATIONSHIP BETWEEN FLOW AD-422 492
CHARACTERISTICS OF BRAZING ALLOY
AND OXIDE FILM FORMATIONS OF * *ION ENGINES
DETERMINATION OF* ION SOURCES

AD-272 227 FEASIBILITY OF UTILIZING
ELECTROLYTIC ETCHING OF EMITTERS OF PERFOJATED SOLID THEET

STAINLESS STEEL PLATES AND RATHER THAN A SINTERED POWDER
-HONEYCOMB CORES; VARIOUS STRUCTURE IN ION ENGINE
CHEMICAL COMPOUNDS USED FOR METAL APPLICATIONS.
SHAPIN11 PROCESSING OF AIRCRAFT AD-'IS 2a&
MATERIALS@

AD-25 752 *ION SOURCES
CESIU14

CHEMICAL HILLING FEASIBILITY OF U1ILIZING
CHEM-MILL PROCESS FOR CONTOURING EMITTERS OF PERFOJATED SOLID SHEET

ALUMINUM HONEYCOMB CORE.* RATHER THAN A SINTERED POWDER
AD-678 19q STRUCTURE IN ION ENGINE

APPLICATIONSo

D-6
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JOT-MAN

AD-418 226 TRANSISTOR BY IMPROVEMENT OF
MANUFACTURING TECHNIQUES INCLUDING

*JOINTS EQUIPMENT AND PROCESS
TITANIUM DEVELOPMENT PROGRAM. MODIFICATIONSo RELIABILITY TEST;

VOLUME IV.* FAILURE ANALYSIS AND ANALYTICAL-
AD-264 685 EMPIRICAL SURFACE STUDY*

AD-264 072
*LITHIUM COMPOUNDS PRODUCTION ENGINEERING MEASUREPREPARATION OF LIF CRYSTALS FOR To INCREASE THE RELIABILITY

ROLLING CONTACT STUDIES CLEAVAGE, FOR THE JET ETCH TRANSISTOR TYPE
POLISHING, AND ETCHING OF 2N§OIA, MAXIMUM OPERATING
CRYSTALS. ELECTRON BEAM FAILURE RATE OF OOIS/IOOO MR AT A
IRRADIATION;'RADIATION EFFECTS. 90S CONFIDENCE LEVEL AT 29 C.

AD-276 867 AD-286 907
FUNDAMENTAL STUDY OF ROLLING SPRAY ETCHING FOR PRODUCING THIN

CONTACT FATIGUE. NYLON AND LINES, AND LAMINATING TECHNIQUES
TEFLON BALLS ROLLED UNDER LOAD FOR MULTILAYER PRINTED
"UPON A PREPARED (001) CIRCUITS IN A
SURFACE OF LIF LEFT A DISTINCTIVE MICROMINIATURIZATION PROGRAM.
DISLOCATION TRACE AS REVEALED BY AN AD-2VI 876
ETCH PITTING TREATMENT* MICROWAVE GERMANIUM TUNNEL

AD-285 089 DIODES* DESIGN CONSIDERATIONS
AND FABRICATION TECHNIQUES.OMAXFACTURING METHODS AD-294 788

VARACTOR DIODES PRODUCTION ENGINEERING MEASURE
PRODUCTION ENGINEERING MEASURE RELIABILITY IMPROVEMENT OF JET ETCH

FOR GALLIUM ARSENOIE VARACTOR TRANSISTOR TYPE 2NI900O
DIODES. AD-299 097

AD-qI9 5B5 MANUFACTURING IMPROVEMENTS ON
THE 2N1708 PLANAR EPITAXIAL*MACHINING TRANSISTOR.

ALUMINA AD-qOq 9)7
MACHINING HIGH PURITY ALUMINA.

AO-61q q67 MODULES IELECTRONIC)
PACKAGING MINIATURIZATION.BERYLLIUM ALLOYS CHARGE NUMBERS 21-8027-0201-01, ;I-

MACHINING DATA FOR BERYLLIUM 8027-0901 AND RES 2 AND 4,.
METAL. AD-N) 1ji9

AD-485 297
REVIEWS

STEEL NAVMIRO MANUFACTURING TECHNOLOGY
MACHINING AND GRINDING OF BULLETIN. NUMBERS I THRU 12I

ULTRAHIGH-STRENGTH STEELS AND DECEMBER 1969-NOVEMRER 1970..
STAINLESS STEEL ALLOYS#* AO-725 619

AD-629 65Q

TRANSIS TORS*MANUFACTURING METHODS MANUFACTURING IMPROVEMENTS ON
TITANIUH DEVELOPMENT PROGHAM. THE 2NI708 SILICON PLANAR

VOLUHE IV.* EPITAXIAL TRANSISTOR.
AD-264 689 AD-qIq 913

THE RELIABILITY OF THE 2NI758A

D-7
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TRANSISTORS MICROCIRCUITRY DEVELOPED BY
PRODUCTIO4 ,ENGINEERING MEASURE CHEMICALLY DEPOSITIAG NI ALLOY

ON SILICON ALLOY TRANSISTORS#* FILMS ON INSULATING SUBSTRATES ANP
AD-422 9qO CHEMICAL ETCHING PATTERNS

IN THIN CU CONDUCTORS.
eMATERIAL REMOVAL RESISTIVE AND CONDUCTIVE PARTS MADE

EFFECTIVENESS OF NI ALLOY FILMS OF APPROX. 500

SURFACE INTEGRITY OF NACHINED OHMS PER SQUARE WERE USED.
STRUCTURAL COKPONENTS., AD-281 Bq7

AO-A70 1q6
*METAL PLATES

ELECTROCHEMISTRY CHEMICAL MILLIN4

INVESTIGATION OF ELECTROCHEMICAL DEVELOPMENT OF CHEMICAL MILLED
TECHNIQUES AND SOLUTIONS FOR WAFFLE GRID BERYLLIUM STRUCTURAL
OERURRING SHARP EDGES RESULTING PANEL;*
FROM CHEMICAL MILLING AND BLANKING AO-72Y 789
MOLYBDENUM. ALUMINUM ALLOYS, AND
STAINLESS STEEL. HYDROGN EMIRITTLEMENT

Af-431 602 A NEW APPROACH TO BEND TESTING
FOR THE DETERMINATION OF HYDROGEN

STATE-OF-THE-ART REVIEWS EMBRITTLEMENT SUSCEPTIBILITY OF
MACHINING AND GRINDING OF NICKEL- SHEET MATERIALS..

AND COBALT-BASE ALLOYS. AD-681 765
AD-634 075

*METALLIC CRYSTALS
STEEL THE EFFECT OF SURrACE-ACTIVE

MACHINING AND GRINDING OF AGENTS ON THE MECHANICAL PROPERTIES
ULTRAHIGH-STRENGTH STEELS AND OF METALS. PART II THE EFFECT OF
STAINLESS STEEL ALLOYS,* SURFACE-ACTIVE AGENTS ON THE

%0-639 659 MECHANICAL BEHAVIOR OF ALUMINUM
SINGLE CRYSTALS.*

TITANIUM AD-282 017
MACHINING AND GRINDING OF

TITANIUM AND ITS ALLOYS. CRYSTAL STRUCTURE
AD'h2O 908 SUBSTRUCTURE AND DISL9CATION

NETWORKS IN METALLIC CRYSTALS.
eMATERIALS AD-610 q'q

BOEING-WICHITA MATERIALS; AND
RESEARCH DEVELOPMENT PROGRAMS, #197. *METALLIC TEXTILES
19610 BERYLLIUM

AD-271 167 STUDY OF SIZE EFFECT IN FINE
BERYLLIUM WIRE PHASE I1, e

*MECHANICAL PROPERTIES AD-q)8 476
NIOBIUM ALLOYS

MECHANICAL PROPERTIES AND OMETALLOGRAPHY
SURFACE CONDITION OF CHEMICALLY CHEMICAL MILLING
MILLED SPECIMENS OF CB-fZR NIOBIUM PRINCIPLES OF METALLOGRAPHIC
ALLOY. ETCHING.

AD-431 617 AD-616 786

*METAL FILMS *METALLURGY

D-8
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A REVIEW OF RECENT DEVELOPMENTS AD-qOS 841
!N TITANIUM AND TITANIUM ALLOY
TECHNOLOGY* *NICROMINIATURIZATION (ELECTRONICS)

AD-269 209 MICROCIRCUITRY DEVEI.OPED BY
CHEMICALLY OEPOSIT?NG NI ALLOY

*NETALS FILMS ON INSULATING.SUBSTRATES AND
ELECTRIC AND CMEHICO-MECHANICAL CHEMICAL ETCHIPj.a PATTERNS

"METHODS OF WORKING METALS tCHAPTER IN THIN CU CONDUCTORS,
vi|1' RESISTIVE AND CONDUCTIVE PARTS MADE

AD-265 701 OF NI ALLOY FILMS OF APPROX. 500
CHEMICA% COMPOUNDS FOR METAL OHMS PER SQUARE WERE USED,

SH.PING' AD-281 804
AD-Z71 574 SPIAY ETCHING FOR PRODUCING THIN

"ETCH MILLING BY LIQUID AND NON- LINES, AND LAMINATING TECHNIQUES
LIQUID ETCHANTS ON STAINLESS FOR HULTILAYER PRINTED
STErL PLATES AND HONEYCOMB CORES. CIRCUITS IN A

AD-2T2 920 MICROMINIATURIZATION PROGRAM.
DEVELOPMENT OF FIBER-REINFORCED AD-29i 876

METALS AND ALLOYS; fREPARATION OF
CE FZ•iR-AG ALLOY MATRIX FAILURE (ECMANMIS)
COMPOSITES@ FAILURE MECHANISMS IN

AD-287 $94 HMCROELECTRONICS,
DEVELOPMCNT OF FIBER-REINFORCED At'-607 426

METALS AND ALLOYS WITH HIGH
STRENGTH-TO-WEIGHT RATIOS, HIGH MANUFACTURING METHODS
ELASTIC MODULI 149f LOW-COST MICROCIRCUITS FOR
EXTRUSIONI FABRICATIONI AL-BE HICRCASSEMBLISe
ALLOYS* AD-qY7 891

SAD-293 299 *MICROWAVE EQUIPMENT

MATERIAL REMOVAL TRANSISTORS
INVESTIGATION OF ELECTROCHEMICAL PRODUCTION ENGINEERING MEASURES

TEC4NIQUES AND SOLUTIONS FOR (PEM) FOR A GERMANIUM MICROWAVE
DESURRING SHARP EDGES RESULTING TRANSISTOR,
FROM CHEMICAL MILLING AND BLANKING AD-612 617
MOLYBDENUM, ALUMINUM ALLOYS, AND
STAINLESS STEEL. *MODULES IELECTRONIC)

AD-431 602 MANUFACYURING METHODS
PACKAGING HINIATURIZATION;

CHARGE NUMBERS 31-8027-0201-01I 31-
8027-0901 AND RES 2 AND 4,0

- AD-q33 115

OMOLYODENUM ALLO7S
MOLYBDENUM STRUCTURAL COMPONENT

*MICROMINIATURIZATION IELEC TRONICS) PROGRAM*
AN INVESTIGATION TO DEVELOP A AD-272 526

o225 X .225-INCH SQUARE PLANAR,
HERMETIC, INTEGRATED CIRCUIT oNICKEt. ALLOYS
PACKAGE FOR MOUN7ING ON .10-INCH MATERIAL REMOVAL
SQUARE HICROMODULE WAFERS. MACHINING AND GRINDING OF NICKEL-

D-9
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NIO.REL

ANO COBALT-BASE ALLOYS. AD-468 778
AD-634 075

ePROCESSING
ONIOOIUM ALLOWS, ELECTRIC AND CHEMICO-HECHANtCAL"MECHANICAL PROPERTIES METHODS OF WORKING METALS (CHAPTER

MECHANICAL PROPERTIES AND VII)o
SURFACE CONDiTIO OF CHE41CALLY AD-269 701"MILLED SPECIMTNS OF CR-SZR NAOSIUM
ALLOY. *PYROLITIC GRAPHITE

AD-431 617 MICROSTRUCTURE

NICROSTRUCTURE OF PYROLITIC4NON-DESTRUCTIVE TESTING GRAPHITE.
TITANIUM ALLOYS AO-613 6q)

DETERMINATION OF RESIDUAL STRESS
PROFILES BY X-RAY DIFFRACTION AND eRADOOES
STRAIN SAGE HETHOOS FOR BRAKE-PRESS BOEING-WICHITA MATERIALS ANDFORMED TI-6AL-4V;o RESEARCH DEVELOPMENT PROGRAMS, 1997-AD-bq3 061 1961.

SPACKAZING AD-271 167
INTEGRATED CIRCUITS *REFRACTORY NATCRIALS

AN ECONOMICAL FLAT PACKAGE FOR CHEMICAL COMPOUNDS FOR METALINTE4RATEO CIRCUITS.. SHAPZNGO
AD-450 fq9 AD-271 516

*PANELS (STRUCTUPAL) *REINFORCING MATERIALS
BERYLLIUM DEVELOPMENT OF FIQER-REINFORCEDSHEAR TEST OF CHEMICAL MILLED METALS AND ALLOYSI PREPARATION OF
BERYLLIUM WAFFLE PANEL. BE FIBER-AG ALLOY NATRIXAD-4)o 138 COMPOSITES.

AD-287 99q"aPHASC STUDIES DEVELOPMENT OF FIBER-REINFORCED
INFLUENCE OF OISPLACIVE-SHEARING HETALS AND ALIOYS WITH H(IGHSTRESSES ON THE KINETICS OF STRENGTH-TO-WEIGHT RATIOS, HIGHREt.zNSTRUCTIVE TRANSFORMATIONS ELASTIC HODULII HOT

EFFECTED BY PRESSURE IN THE RANGE 0- EXTRUSION| FABRICATION| AL-BE
IU0,000 BARS* ALLOYS-

iD-236 351 AO-2V¥ 259
*PRINTED CIRCUITS *RELIABILITY (ELECTRONICS)

SPRAY ETCHING FOR PRODUCING THIN TRAwSISTORS
LI4ES, AND LAHlINATING TECHNIQUES PRODUCTION ENGINEERING MEASUREFOR MULTILAYER PRINTED TO IMPRQVE PRODUCTION TECHNIQUES
CIRCUITS IN A AND TO INSURE THE RELIABILITY OFMICROMINIATURIZATION PROGRAM. THE C600 SERIES FIELD EFFECT

AD-291 876 TRANSISTORS*
AD-606 177PACK~AGING PRODUCTION ENGINEERING MEASURE

THE MINISTICK PROCESS FOR TO IMPROVE PRODUCTION TECHNIQUESPACKAGIN& INTFIRATED CIRCUIT FLAT AND TO INSURE THE RELIABILITY OFPACKS, THE C600 SERIES FIELD EFFECT

D-10
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TRANSISTORS. 0SEM|CONOUCTOR ODVIcES
AD-613 at$ NANUFACTURING NETHODS

PRODUCTION ENGINEERING MEASURE.

*RESISTORS HIGH SPEED .SMICONDUCTOR SlIiCH
MICROCIRCUITRY DEVELOPED BY 4TWO TERMINAL) HIGH SPEED

CHEMICALLY DEPOSITING NI ALLOY SEMICONDUCTOR SWITCH (GATE).
FILMS ON INSULATING SUBSTRATES AND AD-602 660
CHEMICAL ETCHING PATTERNS
IN 7HIN CU CONDUCTORS. *SENMCONDUCTORS
RESISTIVE AND CONDUCTIVE PARTS MADE PROCESSES AND TECHNIQUES' FOR
OF NI ALLOY FILKS OF APPROX. O0 MANUFACTURING SILICON SEMICONDUCTOR

OHMS PER SQUARE VERE USED, NETWORKS; SUBMINIATURE ELECTRONIC
AD-281 B4; EQUIPMENT; METHODS AND PILOT-LINE

EQUIPMENT*

eRIVETS AD-291 66O
MOLYBDENUM STRUCTbRAL COMPONENT MICROWAVE GERMANIUM TUNNEL

PROGRAM* DIODES. DESIGN CONSIDERATIONS
AO-272 926 AND FABRICATION TECHNIQUES.

AD-2#4 786
*ROCKET CASES

STRUCTURAL TESTS OF A CHEMICALLY *SHEETS
MILLED LADISH*D-6AC STEEL SECOND- A REVIEW OF RECENT DEVELOPMENTS
STAGE MINUTEMAN AFT CLOSURE* IN TITANIUM AND TITANIUM ALLOY

AD-261 999 TECHNOLOGY*
AD-269 209

*SANDWICH PANELS
HATERIALS - HONEYCOMB CORE *SILICON

RIBBON RELATIONSHIP BETWEEN FLOW PROCESSES AND TECHNIQUES FOR

CHARACTERISTICS OF BRAZING ALLOY MANUFACTURING SILICON SEMICONDUCTOR
AND OXIDE FILM FORMATIONS OF - NETWORKSI SUBMINIATURE ELECTRONIC
DETERMINATION OF* EQUIPMENT$ METHODS AND PILOT-LINE

AD-272 227 EQUIPMENT*SAD-•29I 600

*SECONDARY 
EMISSION

COPPER ALLOYS TRANSISTORS
TRANSLATION OP RUSSIAN ARTICLE: PRODUCTION ENGINEERING MEASURE

SECONDARY ELECTRONIC EMISSION OF FOR SILICON OVERLAY TRANSISTORS.
COPPER AINJ OF CERTAIN COATINGS. AD-619 299

AD-611 855 PRODUCTION ENGINEERING MEASURE
FOR SILICON OVERLAY TRANSISTORS.

SSEMICONDUCTING FILMS AD-629 )17
SEMICONDUCTOR THIN FILM STUDIES. PRODUCTION ENGINEERING MEASURE

AD-q12 8qI FOR SILICON OVERLAY TRANSISTORS.
AD-628 230

INFRARED IMAGES PRODUCTION ENGINEERING MEASURE
THIN FILM IMAGE CvNVERIER. FOR SILICON OVERLAY TRANSISTORS..

AD-45) 8$5 AD-6Y§ O81

SOLAR CELLS *SILICON ALLOYS
RESEARCH ON PHOTOvOLTAIC CELLS. CRYSTAL irECTIFIERS

AD-621 qfq 9O0 C SILICON CARBIDE RECTIFIER

0-Il
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PROGRAM.. AD-282 920'
AD-q20 275 ELECTROLYTIC ETCHfMG'OF

L CSTAINLESS STEEL*PLATES AND
_INGLE CRYSTALS* *flONEYCOM4 CORES; VARIOUS

•INVESTIGA1tON Of SINGLE-CRYSTAL CHEMICAL ;ONPOUNDS UIED FOR METAL
AND POqYCRYSTALLINE TITANIUM SHAPING; PROCESSING OF AIRCRAFT
DIBORIDE: METALLOGRAiPHIC PROCEDURES PATERIALS0
AND VINOINGSo AD'24f 702AD-271 9•59TH7 EFFECT OF SURFACE-ACTIVE CHEMICAL NILLIN4

AGENTt ON THE MECHANICAL PROPERTIES CHEMICAL MILLING OF NARROW CLOSEOF METALS. PART It. THE EFFECT OF TOLERANCE SLOTS IN ALUMINUM ANDSURFACt-ACTIVE-AGEINTS ON THE STAINLESS STEEL:;
MECHANICAL BEHAVIOR OF ALUMINUM AD-429 102SINGLE CRYSTALS.o STRIPP•NG PT201 T HERMOSETTINGAO-282 017 RESIN COATINGS FROM 121 ANNEALED

DISLOCATION NOBILITY IN ZN STAINLESS STEEL 3URFACES,
-SINGLE CRYSTALS. DISLOCATION (PROPELLANT UTILIZATION MANOMETERDENSITY AND CONFIGURATION HOUSINCS);*
WERE DETERMINED BEFORE AND AFTER A0-677 494l
STATIC LOADING AND STRESS PULSE
LOADING* *STEELAD-293 q45 DEVELOPMENT OF IMPROVED METHODS;

PROCESSES;'AND TECHNIQUES FOR*SOLAR CELLS PRODUCING STEEL EXTRUSIONS.
FILMS AD-262 iS%

INVESTIGATION OF THIN FILM
CADMIUM SULFIDE SOLAR CELLS. CHEMICAL MILLING

AO-605 q25 CHEMICAL MILLING OF ALLOY
STEELS*

SEMICONOUCTIIG FILMS AS-61 9S2
SRESEARCH ON PHOTOVOLTAIC CELLS. CHEMICOL MILLING OF METALS AND4D-621 9q. AI.LOYS; ,TS EFFECT ON STRESS

CORROSION SUSCEPTIBILITY AND
- . .. . HYDROGEN EMBRITTLENENTe

AD-6'68 9$,j

.. . . . MATERIAL REMOVAL
MACHINING AND GRINDING OF

ULTIAHIGH-STRENGTH STEELS AND
TSSTAINLESS STEEL ALLOYS,.* STAINLESS STEEL AD-629 hoq

MATERIALS - HONEYCOMB CORE
RIBBON RELATIONSHIP BETWEEN FLOW *SUBMINIATURE ELECTRONIC EQUIPMENTCHARACTERISTICS OF BRAZING ALLOY MICROCIRCUITRY DEVELOPED BYAND OXIDE FILM FORMATIONS OF - CHENICALLY DEPOSITING NI ALLOY
DETERMINATION OF* FILMS ON INSULATING SUBSTRATES ANDAD-272 227 CHEMICAL ETCHING PATTERNSETCH HILLING BY LIQUID AND NVN- IN THIN CU CONDUCTORS.LIQUID ETCHANTS ON SVAINLESS RESISTIVE AND CONDUCTIVE PARTS MADESTEEL PLATES AND HONEYCOMB CORES. OF NI ALLOY FILMS OF APPROX. 500
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OHMS PER, SQUARE WERE USED. AD-620 9OS

PROCESSES AND TECHNIQUES FOR stigsigs.
MANUFACTURING SILICON SEMICONDUCTOR DETERMINATION Of RESIDUAL STRESS
NETVQ-RKSI SUBINAREECTOC PROFILES BY X-RAY DIFFRACTION AND

'eQUI'P'ME NTI METHOOS3,AND PkLOT-LINE STRAIN GAGE METHODS FOR BRAKE-PRESS
eGUIPMENT9 FORMED Tl-6AL04V,o

AD-291 600 AD-603 061

* *'SS1tCHING CIRCUITS *TITANIUMI COMPOUNDS
MOPULES (ELECTRONIC) - INVESTIGATION OF SINGLE-CRYSTAL

PACAGNGMIIAURZAIO. AnD POLYCRYSTALLINE TITANIUM
CHARGE NUMBERS 11-0027.026 1. ;1- DisoR1oe; METALLOGRAPHIC PROCEDURES
8027-0901 AND, RIES 2 AND Is* AND FINDINGS*'

AD-4~33 119 AO-271 969

*TANTALtN CAPACITORS 9TRAIOSFORPATIOMS
FO!LS -INFLUENCE OF DISPLACIVE-SNEARING

SOLID ELECTROLYTE TANTALuM FOIL STRESSES ON THE KINETICS Of
CAPACITOR.* RECONSTRUCTIVE TRANSFORMATIONS

AD-422 320 ErFFCTED BY PRESSURE-IN THE RANGE 0-
100*000 BARS*

oTlAioum AD-296 791
MATERIAL REMOVAL

MACHINING AND GRINDING OF *TRANSISTORS
TITANIUM AND ITS ALLOYS* Th.- RELIABILITY OF THE 2NI358A

AD-620 006 TRANSIfV'OR ST IMPROVEMENT OF
MANUFACIURING TECHNIQUES INCLUDING

*TITANIUM ALLOYS M£PU1PENT AND PROCESS
TITANIUM DEVELOPMENT PROGRAM. MODIFICATIONS, RLIA8ILITY TEST;

VOLUME IV.* FAII&URE ANALYSIS AND ANALYTICAL-
AD-264 689 EMPIRICAL SURFACE STUDY.

A REVIEW OF RECENT DEVELOPMENTS AD-286 512
IN TITANIUM AND TITANIUM ALLOY PRODUCTION Of SILICON, PLANAR,
TECHNOLOGY* EPITAXIAL TRANSISTOR TYPE 2N2197.

An-269 209 HANUFACTURING METHODS, PROCESSES
ANt, TEST AESULTS@

AIRFRAMES AD-286 866
COMPARATI'.z COSTS OF FABRICATING PRODUCTION ZNGINFERING MEASURE

AIRFRAME FROM ALUMINUM AND FROM TO INCREASE THE RELIABILITY
TITANIUM. FOR TtiE ~JET ETCH TRANSISTOR TYPE

AD-609 799 2NODA. MAXIMUM OPFRATING
FAILURE RATE C7 0.011/1000 HR AT A

*CHEMICAL MILLING 90S CONFIDENCE LEVEL AT 21 C.
ADVANCED CHEMICAL MII.LING AD-286 907 -

PROCESSES.* WELDING MACHINE INSTALLATION,
AD-727 620 IMPROVED KPR RESOLUTION.

DIFFUSION. INTERCONNECTIONS*
MATERIAL REMOVAL RELIABILITY MEASUREMENT.

MACHINING AND GRINDING OF AD-qO4 18%
TITANIUM AND If5 ALLOYS.
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